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ABSTRACT 
Diabetes mellitus, an international pandemic, is one of the greatest threats to global public 
health.  It is estimated that 70% of patients with diabetes are living in developing countries.  
Since the inception of the Primary Health Care approach in South Africa in 2004, the number 
of patients with diabetes has doubled to an estimated 1.5 million South Africans.  The overall 
aim of the study was to develop, implement and determine the effectiveness of a health 
promotion intervention for adult clients with type 2 diabetes mellitus from a South African 
urban community.  The overarching design of the study was that of mixed methods, 
specifically the parallel mixed design.  The first phase of the study was to determine the 
current practices regarding the management of diabetes mellitus and the study sample 
comprised of three hundred and thirty five adult clients with type 2 diabetes mellitus and 
eighteen health care professionals of randomly-selected community health centres (CHCs) in 
the four sub-structures of the Cape Metropolitan District.  Data was collected from the adult 
clients with type 2 diabetes mellitus with structured, self-administered questionnaires and 
focus group discussions while semi-structured interviews were done with the health care 
professionals.  The second phase of the study aimed to design a health promotion programme 
and both a review of the literature and a Delphi study were done to develop the proposed 
programme.  The programme comprised of the following:  physical exercise (cardio-
respiratory and strengthening exercises), healthy eating, stress management and self-
management techniques.  Thereafter the programme was implemented and its effectiveness 
was assessed.  Permission and ethical clearance were obtained from Senate Research Grants 
and Study Leave Committee at the University of the Western Cape (UWC), the Western 
Cape Department of Health and the facility managers of the participating CHCs.  The 
quantitative data analysis of the first phase showed that 54.9% of the clients were obese and 
31.1% overweight.  In addition, 78.5% were classified as hypertensive and 22.08% as 
hyperglycaemic (HGT > 11.1 mmol/ℓ). Low physical activity levels (< 600 MET-min/week) 
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were calculated for 54.0% of the clients and 80.3% had inadequate knowledge of diet and 
nutrition. Financial constraints, safety in the neighbourhood and services rendered at the CHC 
were some of the challenges reported by the clients in managing their disease.  Health care 
professionals had a positive attitude towards existing concepts in diabetes care.  Poverty, lack 
of manpower, lack of time, lack of appropriate awareness programmes and clients' non-
adherence to non-pharmacological management impede appropriate management of the 
clients.  Several steps, including a review of the literature and a Delphi study were taken to 
assist in the development of the intervention.  Before the implementation, the intervention’s 
acceptability at a primary health care setting was assessed.  Significant changes were reported 
after the six-week intervention (p ≤ 0.05).  These included a significant decrease in weight, 
BMI, random blood glucose (HGT) and systolic blood pressure (p = 000). In addition, 
significant improvement was observed for moderate and total physical activity levels, 
knowledge of diet and self-efficacy scores for diabetes mellitus.  A clinical significant change 
in the stage of change for both physical activity and diet was observed post-intervention.  The 
findings have shown to be a promising and effective approach to increase knowledge, self-
efficacy and self-management strategies needed to curb the burden of this debilitating 
disease. The intervention has shown a remarkable increase in diabetes knowledge, self-
efficacy to manage the disease and the adoption of a healthier lifestyle. The strengths of the 
present study could justify widespread implementation of the health promotion intervention 
in primary health care facilities.  
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         CHAPTER ONE 
                                                         INTRODUCTION 
 
1.1 INTRODUCTION  
In this chapter the rationale of the study highlights the factors contributing to the growing 
incidence of type 2 diabetes mellitus which accounts for the high mortality and morbidity of 
adults in urban settings worldwide. The chapter further documents suggested management 
guidelines to combat this rampant disease.  The purpose of the study is explained and the 
specific aim and objectives are outlined. Finally the significance of the study demonstrates 
the need to develop and implement effective health promotion programmes for this fast 
growing epidemic. The chapter ends with the definition of terms used as well as a summary 
of the chapters that will follow in this study. 
 
1.2 RATIONALE FOR THE STUDY 
Diabetes Mellitus, an international pandemic, is a growing public health concern and its 
prevalence is escalating exponentially with a high frequency of morbidity, premature 
mortality, disability, loss of productivity (Steyn, 2007) and socio-economic challenges 
(Mbanya, Motala, Sobngwi, Assah & Enoru, 2010).  Even though the prevalence of 
infectious diseases such as Human Immunodeficiency Virus (HIV) and Acquired 
Immunodeficiency Syndrome (AIDS) and tuberculosis is inciting the health economy, 
diabetes seems to be the world‟s most ominous disease.  Wild et al. (2004) estimated a 115% 
and 135% increase in diabetes mellitus for the total population and the urban population of 
Sub-Saharan Africa by 2030, respectively.  In 2003, about 65% of people in Sub-Saharan 
Africa affected with diabetes lived in urban areas, whereas 35% resided in rural communities 
(IDF, 2003).  By the end of 2011, 366 million people suffered with this chronic disease 
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worldwide.  This prevalence is alarming especially in light that of these, an estimated 183 
million people were undiagnosed (IDF Diabetes Atlas, 2003).  According to the International 
Diabetes Federation, (IDF) (IDF, 2009) the global number of adults with diabetes will 
increase by 54%, from 284.6 million in 2010 to 552 million in 2030.  The same report (IDF, 
2009) proposes that a further 7 million people will develop diabetes each year.  The alarming 
rate at which the disease is growing in developing countries is of great concern, as it is 
estimated that by the year 2025 about 80% of all new cases of diabetes will occur in 
developing countries (IDF, 2009;  IDF, 2006;  Dagogo-Jack, 2006;  Wild, Roglic, Green, 
Sicree & King, 2004).  According to Osei (2003), the prevalence of diabetes mellitus in 
developing countries ranges from 0.5% to 2.5% in rural areas, and 4% to 6% in urban areas.  
This researcher also notes that aspects such as poverty, ignorance, illiteracy, inadequate 
resources (finances and specialized health care professionals) contribute to people in 
developing countries not being diagnosed and managed effectively.   Furthermore, health 
systems in developing countries are orientated towards acute care. These figures are clear 
confirmation of the emergent extent of diabetes mellitus as one of the foremost public health 
challenges in the 21
st
 century.   
 
South Africa is ranked the country with the 2
nd
 highest number of people affected with 
diabetes in African countries (IDF, 2003).  The prevalence of diabetes mellitus has increased 
overwhelmingly in the last two decades and in 2007 an estimated 1.5 million South Africans 
were diagnosed with diabetes mellitus, a disease that ranks third in South Africa in terms of 
mortality and morbidity for the general population (Steyn, 2007). The prevalence of  the 
“disease of affluence” in South Africa has increased drastically over the years (Somers, 
Rusford, Hassan & Erasmus, 2006) due to population growth, ageing populations, dietary 
changes and sedentary lifestyles, all of which are associated with westernisation and 
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urbanisation (Mensah, Mokdad, Ford, Narayan, Giles et al., 2004;  Wild et al., 2004;  
Mennen & Mbanya, 2000).  However, many societal impediments such as poor education, 
illiteracy and low socio-economic rank also contributes to the diabetic pandemic (Levitt, 
2008;  Rabi, Edwards, Southern, Svenson, Sargious et al., 2006).  It is alarming if kept in 
mind that researchers cautioned us that undiagnosed diabetes is not a benign condition (Al 
Osaimi & Al-Gelban, 2007). The impact of the HIV/AIDS epidemic on the projected 
prevalence of type 2 diabetes should also be taken into account.  Levitt and Bradshaw (2006) 
estimated that with HIV/AIDS, the number of people with diabetes will increase to 3.4 
million in 2010.  The rate at which new cases of diabetes mellitus are emerging poses an 
additional burden on South Africa already stretched to the limit by life-threatening infections 
such as tuberculosis (TB) and HIV/AIDS.  Furthermore, diabetes management costs have to 
compete with other health demands such as anti-retroviral drugs for HIV/AIDS and 
tuberculosis treatment (Idemyor, 2010).  
 
Urbanisation plays an important role in the emergence and high prevalence rates of type 2 
diabetes mellitus (Holme, Tonstad, Sogaard, Larsen & Haheim, 2007;  Godfrey & Julien, 
2005,  Aspray, Mugusi, Rashid, Whiting, Edward et al., 2000; Mennen and Mbanya, 2000).  
It is associated with more availability of food, eating of unhealthy fast foods and a less 
physical active lifestyle.   It is speculated that people from rural areas have higher levels of 
physically activity which facilitate high energy disbursement compared to their urban 
counterparts.  This leads to a four times higher prevalence of obesity amongst urban residents 
(Aspray et al., 2000). Obesity and physical inactivity is known to contribute to insulin 
resistance, a critical component in the pathogenesis of type 2 diabetes mellitus (Bennett, 
2000).  A general trend towards a more sedentary society with the advent of modern 
electronic equipment and computers as well as more time spent sitting at leisure may be 
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causative components in the increased trend of the disease, especially for urban settings (Hu 
et al., 2001). Physical activity has gained much attention for its role in preventing premature 
disease and disability (Valois, Zullig, Huebner & Drane, 2004), and it became widely 
recognized as a key health behaviour, associated with reduced morbidity and mortality of 
chronic diseases of lifestyle such as hypertension and type 2 diabetes (Martinson, O‟Connor 
& Pronk, 2001;  Prat, Macera & Wang, 2000) and diabetic complications (Gill & Cooper, 
2008; Kriska et al., 2003).  In addition, physical activity, has been shown to improve glucose 
tolerance (WHO, 2003;  Boule, Haddad, Kenny, Wells & Sigal, 2001) as well as insulin 
sensitivity (Irwin et al., 2000),  reduce the use of diabetic medication, as well as assisting 
with weight loss and decreasing hypertension and complications of diabetes mellitus (Willey 
& Singh, 2003). 
 
Due to the insidious and initially asymptomatic nature of the disease, evidence from across 
sub-Saharan Africa suggests that clients do not seek early medical attention, resulting in 30% 
to 80% of cases of type 2 diabetes mellitus being undiagnosed.  Researchers furthermore 
argue that inadequate public awareness and knowledge of symptoms of diabetes may explain 
the failure of early diagnosis of this dreadful disease (Gunay et al., 2006; Angeles-Llerenas, 
Carbajal-Sanchez, Allen, Zamora-Munoz & Lazcano-Ponce, 2005). Factors such as late and 
poor clinic attendance, delayed diagnosis and poor patient education on the management of 
diabetes could contribute to poor quality care and outcomes (Dagogo-Jack, 2006; Kiawi et 
al., 2006; Ramaiya, 2005;  Amoah, Owusu & Adjei, 2002;  Mbanya, Ngogang, Salah, 
Minkoulou & Balkau, 1997).  Although The World Diabetes Foundation (2009) 
acknowledged type 2 diabetes mellitus to be a major public health problem, many developing 
countries do not pay much attention to public awareness programmes for diabetes (IDF, 
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2009).   This highlights the need for health promotion strategies to become a public health 
goal.   
 
Effective management of diabetes starts with early diagnosis and calls for an integrated 
approach, including the patient, family and the community (Yach, Leeder, Bell, & 
Kistnasamy, 2005;  Tshabalala, 2001).  The efficacy of treatment is highly dependent on the 
individual‟s ability to manage the disease. Each individual should have their own goals based 
on their clinical picture, social, psychological, cultural and financial background (Mbanya & 
Gill, 2004).  Diabetes education is the cornerstone of successful diabetes management. Most 
importantly it empowers patients with knowledge which will enable them to adjust their 
treatment safely (Moodley & Rambiritch, 2007) and it provides them with skills to self-
monitor and acknowledge their susceptibility to various health risks. However, knowledge 
does not always result in behaviour change and need to be reinforced (McManus, Larry & 
Gordon, 2006).  It is therefore of utmost importance to have proper health promotion 
programmes in place that will assist people with the adoption and maintenance of healthier 
lifestyles that would delay the onset of complications.  Tshabalala (2001) proposes that 
diabetes education in South Africa should be considered as an integral and significantly 
important component of diabetes treatment and management. If diabetes care is to reach the 
“grassroots”, then care needs to be focused at the primary health care (PHC) level, along with 
efficient administration and education of primary health care staff.  Peyrot, Rubin, Lauritzen, 
Snoek & Matthews et al., (2006) found that most health facilities in sub-Saharan Africa lack 
health care providers with training in diabetes management, thus compromising the quality of 
care for patients. This is furthermore confirmed by researchers who reported nurses and 
doctors to be inadequately trained to provide complex dietary advice to people with diabetes 
(Beran & Yudkin, 2006).  
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To this end the Primary Health Care (PHC) approach was implemented in South Africa 
aiming to improve access to health care services. PHC is the first level of contact within the 
national health system and is essential health care made universally accessible to individuals 
and families in the community.  According to the Alma-Ata Declaration of 1978, PHC should 
address the main health problems in the community by providing promotive, preventive, 
curative and rehabilitative services. Education concerning existing health problems and the 
methods of preventing and controlling illnesses underpins the comprehensive delivery of 
primary health care (Fry & Hasler, 1986). The Primary Health Care approach was integrated 
in the country‟s National Health Act, 2004 (No. 61 of 2003), and operationalised through the 
district health service, providing quality primary health care to everyone in a defined 
geographical area.  Since the inception of the PHC approach in the South African national 
health system, the prevalence of diabetes mellitus has still increased overwhelmingly in the 
last two decades with an estimated number of diabetics in South Africa in 2003 being 0.84 
million (IDF, 2003).  This figure has however doubled by 2007 to an estimated 1.5 million 
South Africans diagnosed with diabetes (Steyn, 2007).  This leaves us with the following 
questions:   
 Is the PHC approach failing to curb the increase of type 2 diabetes mellitus with 
adequate preventative and promotive services? 
 Is the PHC approach failing patients diagnosed with type 2 diabetes mellitus in the 
management of their disease?   
 What non-pharmacological health promotion strategy is implemented at the CHCs as 
part of the management of patients with type 2 diabetes mellitus? 
 
Type 2 diabetes mellitus could be well managed in primary health care settings with properly 
trained staff and expertise in diabetes, using appropriate treatment protocols if the 
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government has a strong commitment to make it happen.  It is therefore important to 
determine the extent to which the health care professionals provide patients and their 
caregivers with adequate information on the management of diabetes and its related 
complications. 
 
1.3  RESEARCH STATEMENT 
Type 2 diabetes mellitus, an incurable chronic disease, requires more than only 
pharmacological management to prevent hyperglycaemia, ketoacidosis and complications 
that arise later due to high blood glucose levels. The management of type 2 diabetes mellitus 
may include oral diabetes medication, a special diet and participation in daily physical 
activity.  It may however be complicated by other external factors such as stress, socio-
economic circumstances, other illnesses (Gerstein et al., 2001) and the effectiveness of 
education/health promotion programmes. As lifestyle change remains the primary strategy for 
management of type 2 diabetes mellitus, people should be encouraged to take responsibility 
for their own health.  This involves empowering them by increasing their awareness of the 
risk their current diet and sedentary lifestyle might play in them developing diabetic 
complications. Effective promotion of lifestyle changes as part of the management of type 2 
diabetes mellitus patients at PHC level can assist to control the emergence and costs of 
diabetes and diabetic complications in South Africa. 
 
1.4   AIM OF THE STUDY 
The overall aim of the study is to develop, implement and determine the effectiveness of a 
health promotion intervention for adult clients with type 2 diabetes mellitus of a South 
African urban community.  
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1.5  OBJECTIVES OF THE STUDY 
The specific objectives of the study are: 
a) To determine current practice regarding the management of diabetes mellitus 
(needs analysis): 
i. To determine the current practices of health care professionals regarding the 
management of type 2 diabetes mellitus at PHC level in an urban community 
in the Western Cape, South Africa.   
ii. To determine clients with type 2 diabetes mellitus‟  satisfaction with services  
             received as part of the management of their diabetes at PHC level. 
iii.     To determine clients with type 2 diabetes mellitus‟ physical activity   
            participation and knowledge of the role of diet in the management of their  
            diabetes.                
iv.       To determine clients with type 2 diabetes mellitus‟ self-efficacy of their  
           disease. 
v.        To determine clients with type 2 diabetes mellitus‟  social support from family,  
           friends and the community.   
       
b) To explore the challenges experienced by health care professionals and clients 
with type 2 diabetes mellitus regarding the management of the disease. 
 
c) To develop a health promotion programme for clients with type 2 diabetes 
mellitus. 
i.     To evaluate current practices regarding health promotion for clients with diabetes  
        mellitus through a review of the literature. 
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ii.    To reach consensus on the content of the developed health promotion programme  
        through a Delphi study. 
 
d) To implement the proposed health promotion programme for clients with type 2 
diabetes mellitus at a selected Community Health Centre (CHC). 
 
e) To determine the effectiveness of the proposed programme.  
 
1.6  SIGNIFICANCE OF THE STUDY 
Several possible causes for the type 2 diabetes mellitus pandemic have been identified, 
namely the epidemiological transition, westernisation, unhealthy lifestyles and poor quality 
care. Promotion strategies remain fundamental in the effort to combat diabetic complications.  
This underscores the need to empower people to make lifestyle changes. The results of the 
study could generate information regarding the efficacy of a health promotion programme at 
PHC level for type 2 diabetes mellitus that may inform policy frameworks to guide public 
health promotion initiatives in diabetes care and management in South Africa. 
 
1.7  ABBREVIATIONS USED IN THE STUDY 
ADA  American Diabetes Association 
BMI  Body Mass Index 
CDC   Centres for Disease Control and Prevention 
CHC  Community Health Centre 
COPD  Chronic Obstructive Pulmonary Disease 
CVD  Cardiovascular Disease 
DAS  Diabetes Attitude Scale 
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DoH  Department of Health 
DBP  Diastolic Blood Pressure 
DKT  Diabetic ketoacodosis 
IDF  International Diabetes Federation 
HDL  High Density Lipoprotein 
HGT  Hemoglobin Glucose Test 
HIV/AIDS Human Immunodeficiency Virus Infection / Acquired Immunodeficiency  
                        Syndrome 
IDF  International Diabetes Federation 
IPAQ  International Physical Activity Questionnaire 
LDL  Low Density Lipoprotein 
MET  Metabolic Equivalent of Task  
MPA  Moderate Physical Activity 
MRC  Medical Research Council 
NCD  Non-communicable Disease 
PAEI  Physical Activity Exit Interview 
PHC  Primary Health Care 
RBG  Random Blood Glucose 
SBP  Systolic Blood Pressure 
SEMDSA Society for Endocrinology, Metabolism and Diabetes of South Africa 
SPSS  Statistical Package for Social Sciences 
TB  Tuberculosis 
UWC  University of the Western Cape 
VPA  Vigorous Physical Activity 
WHO   World Health Organization 
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1.8 DEFINITION OF TERMS 
The most significant terms used in this study are defined below: 
 
Type 2 diabetes mellitus: a common form of diabetes mellitus that develops especially in 
adults and most often in obese individuals that is characterised by hyperglycemia resulting 
from impaired insulin utilisation coupled with the body's inability to compensate with 
increased insulin production;  also called  non-insulin-dependent diabetes mellitus (Medical 
Dictionary). 
 
Chronic diseases of lifestyle: a group of diseases that share similar risk factors because of 
exposure, over many decades, to unhealthy diets, smoking, lack of exercise, and possibly 
stress. The major risk factors are high blood pressure, tobacco addiction, high blood 
cholesterol, diabetes and obesity. These result in various long-term disease processes, 
culminating in high mortality rates attributable to stroke, heart attack, tobacco- and nutrition-
induced cancers, chronic bronchitis, emphysema, renal failure, and many others. 
Internationally, these diseases are also known as „non-communicable diseases‟ (NCDs) 
(South African Medical Research Council). 
 
Health Care Professional:  a person who by education, training, certification, or licensure is 
qualified to and is engaged in providing health care (Medical Dictionary). 
 
Health promotion: it is a process of enabling people to increase control over and improve 
their health to reach a state of complete physical, mental, and social well-being (Coulson, 
Goldstein & Ntuli, 2002). 
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Sedentary: this is work or activities in which an individual spends a lot of time sitting down 
or not moving (Hornby, 2000). 
 
Physical activity:  any bodily movement produced by the contraction of skeletal muscle that 
increases energy expenditure above a basal level that enhances life (CDC, 2011). 
 
Moderate physical activity:  activities that take moderate physical effort and make you 
breathe somewhat harder than normal (IPAQ, 2001). 
 
Vigorous physical activity:  activities that take hard physical effort and make you breathe 
much harder than normal (IPAQ, 2001). 
 
1.9 SUMMARY OF CHAPTERS 
Chapter One provides a rationale for the study and highlights the growing incidence of type 2 
diabetes mellitus in developing countries and in particular in South Africa.  It further highlights 
the prevalence of type 2 diabetes mellitus globally and in South Africa specifically.  Secondly the 
factors that could contribute to the diabetes pandemic, more specifically the non-genetic 
modifiable lifestyle factors such as obesity and physical inactivity, are outlined. In addition the 
Primary Health Care approach and the need for health promotion strategies at PHC level to 
combat type 2 diabetes mellitus and its complications are highlighted.  The rationale, aim, 
specific objectives and significance of the study are also outlined.  The chapter ends with the 
definition of terms and abbreviations used in this study. 
 
Chapter Two presents a review of relevant literature to understand the current diabetes mellitus 
pandemic as well as environmental and lifestyle behaviour that could contribute to this disease.  
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Furthermore, current management strategies at PHC level are discussed and the theoretical 
framework underpinning health promotion programmes for type 2 diabetes mellitus are explored.  
In addition, a detailed account of the literature regarding the health promotion strategies in both 
developed and developing countries are provided.  Lastly, an account of international, national 
and local policies on the management of diabetes mellitus is provided. 
 
Chapter Three considers the methodological issues relevant to the study.  It explains the 
research setting in which the study was based, as well as the study design used in this study.  It 
further includes details regarding the study population and sampling methods for both 
quantitative and qualitative data. A description of the data collection methods is presented. This 
includes the instrument used in data collection, data collection procedures and issues of 
reliability, validity, credibility and trustworthiness.  The chapter ends by giving the method of 
data analysis and showing how ethical issues were addressed. 
 
Chapter Four outlines the results of the baseline quantitative data analysis.  An overview of the 
socio- and bio-demographic information of both individuals with type 2 diabetes mellitus and the 
health care professionals are presented.  Data regarding clients‟ perceptions of their management, 
i.e. their satisfaction with health care services, their understanding of their disease, their 
participation in physical activity, the role of diet and the support received from family and friends 
are presented.  Health care professionals‟ attitudes toward diabetes and quality of physical 
activity counseling are presented.  Results are summarised and presented in tables. 
 
Chapter Five the results of the content analysis of the focus group discussions and interviews 
that attempted to explore the challenges experienced by clients with type 2 diabetes mellitus and 
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health care professionals regarding the management of diabetes mellitus are outlined in this 
chapter.  The emerging themes are illustrated with the use of verbatim quotes. 
  
Chapter Six presents the results of the Delphi study used to reach consensus on the content of 
the health promotion programme for clients with type 2 diabetes mellitus. The results of the three 
(3) rounds are outlined in this chapter. 
 
Chapter Seven presents the results of the qualitative analysis of the workshop conducted at the 
community health care centre where the health promotion programme was implemented. 
 
Chapter Eight describes the implementation of the health promotion programme and the 
effectiveness thereof. 
 
Chapter Nine presents the integration stage of the study in the form of the discussion.  It 
furthermore provides a summary of the study and draws conclusions based on the findings.  
Limitations to the study are also outlined.  In addition, recommendations based on the main 
findings of the study are made. 
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CHAPTER 2 
LITERATURE REVIEW 
 
2.1 INTRODUCTION 
This chapter gives an extensive review of the literature to report the trend and prevalence of 
type 2 diabetes mellitus globally and in South Africa.  The available literature on risk factors 
for and management of type 2 diabetes mellitus, including health promotion interventions are 
further reviewed. The specific risk factors reviewed, include physical inactivity and 
unhealthy eating patterns.  A detailed account of health promotion strategies/interventions in 
both developed and developing countries is provided.  In addition, an account of global and 
national policies and/or guidelines for the disease is presented.  The theoretical orientations 
underpinning health promotion research are also presented. 
 
2.2 OVERVIEW OF TYPE 2 DIABETES MELLITUS EPIDEMIOLOGY:         
            CURRENT TRENDS 
Diabetes mellitus, an international pandemic, is one of the greatest threats to global public 
health (Idemyor, 2010; Al Shafaee et al., 2008; Abegunde, Mathers, Adam, Ortegon & 
Strong, 2007).  Type 2 diabetes mellitus accounts for more than 90% of all diabetes cases 
(Amod, Ascott-Evans, Berg, Blom, Brown et al., 2012). The primarily asymptomatic nature 
of type 2 diabetes mellitus results in patients only seeking medical attention at a late stage, 
hence the prevalence of 30 – 85% of cases being undiagnosed. Researchers furthermore 
argued that inadequate public awareness and knowledge of diabetes symptoms may explain 
the failure of early diagnosis of this dreadful disease (Gunay et al., 2006; Angeles-Llerenas, 
Carbajal-Sanchez, Allen, Zamora-Munoz & Lazcano-Ponce, 2005).   
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The world-wide increase in type 2 diabetes mellitus, the most common type of diabetes, is 
triggered by, and associated with many factors, including unhealthy diets and sedentary 
lifestyles that enhance one‟s susceptibility towards obesity.  This increasing prevalence is 
linked to urbanisation (Wild et al., 2004;  Mennen & Mbanya, 2000), as well as associated 
changes in risk factors such as tobacco smoking, obesity and physical inactivity (Wild et al., 
2004). Due to the chronic nature of the disease, type 2 diabetes mellitus have a “serious 
adverse impact on the life expectancy as well as quality of life” of its sufferers (Mohan, 
Venkataraman & Pradeepa, 2010, pg.96). 
 
The International Diabetes Federation (2009) predicted an increase of 54% in the prevalence 
of people living with type 2 diabetes mellitus in 2010 (284.6 million) to 2030 (438.4 million).  
This is clear evidence of the extent of the pandemic as the report furthermore proposes that 7 
million people will develop type 2 diabetes mellitus every year.  Although diabetes is ranked 
the fifth leading cause of death, the scarcity of diabetes-related mortality data world-wide 
affects the true figures (Roglic, Unwin, Bennet, Mathers, Tuomelehto, Nag, et al., 2005).  It is 
very seldom that diabetes is reported as the cause of death on death certificates (WHO, 2003), 
as many patients die from cardiovascular and renal complications (Morrish, Wang, Steven, 
Fuller & Keen, 2001). 
 
The incidence of type 2 diabetes mellitus proved to be uncommon prior to the 1990s.  
Research has shown that from 1959 to the mid-1980s the prevalence of diabetes was as little 
as 1.4% in African countries (Rheeder, 2006; Motala, Omar & Pirie, 2003; Motala, 2002).    
In 2000, the prevalence of diabetes mellitus for all age-groups world-wide was estimated to 
be 2.8% (Wild et al., 2006) with South Africa at an estimated prevalence of 3.6% in 2001.  A 
mere 7.1 million people living in Africa were diagnosed with diabetes in 2000, a number that 
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was expecting to escalate to 18.6 million by 2030 (Roglic et al., 2004).  King, Aubert and 
Herman (1998) predicted a 48% increase in the prevalence of type 2 diabetes mellitus 
between 1995 and 2025 across the globe for developing countries.  It was furthermore 
estimated that by the year 2025, 70 - 90% of patients with type 2 diabetes mellitus will be 
living in developing countries (IDF 2009; Levitt, 2008; Ghazanfari, Ghofranpouri, Tavafian, 
Ahmadi & Rajab, 2007; Dagogo-Jack, 2006; Roglic et al., 2005).  This remarkable expected 
increase has been associated with a variety of risk factors ascribed to urbanisation, 
westernisation and changing lifestyles (Osei, 2003; Motala, 2002; Pradeepa, Deepa & 
Mohan, 2002).   
 
The prevalence of type 2 diabetes mellitus differs immensely among population groups 
world-wide as well as among people living in developed and developing countries.  
According to Idemyor (2010) it is mostly adults 60 years and older that are diagnosed with 
type 2 diabetes mellitus in developed countries whereas  the age group 35 – 64 years are 
mostly implicated in developing countries (Al Shafaee et al., 2008, Roglic et al., 2005).  This 
is of great concern, as people in the latter age group are in their economically productive 
cycle, hence having huge economic implications for their countries (Narayan, Gregg, Fegot-
Campagna, Engelgau & Vinicor, 2000). 
 
The living environment seems to be a major determinant of diabetes in Sub-Saharan Africa, 
since urban residents have a 1.5 to 4.0 times higher prevalence of diabetes than their rural 
counterparts.  This is attributable to lifestyle changes associated with urbanisation, i.e. 
changes in dietary habits involving an increase in the consumption of refined sugars, 
saturated fat and less fibre intake (Mennen & Mbanya, 2000) as well as less physical activity 
with regard to transportation and work (Sobngwi et al., 2002).   The decline in physical 
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activity in urban residents furthermore drives the emerging prevalence of obesity in urban 
areas, a well-known risk factor for type 2 diabetes  (Aspray et al., 2000).  In 2003, about 65% 
of people in Sub-Saharan Africa affected with diabetes lived in urban areas, whereas 35% 
resided in rural communities (IDF, 2003).  Osei (2003) also reported an incidence rate of  
0.5 – 2.5% and 4 – 6% for rural and urban communities respectively.  Wild et al. (2004) 
estimated a 115% and 135% increase in diabetes mellitus for the total population and the 
urban population of Sub-Saharan Africa by 2030, respectively.  Other studies also show a 
vast difference in urban and rural prevalence in sub-Saharan Africa.  In Tanzania and 
Cameroon a rural-to-urban prevalence ratio of 1.3:4 and 1:2 are reported respectively (Aspray 
et al., 2000;  Mbanya et al., 1997). 
   
South Africa is ranked the country with the 2
nd
 highest number of people affected with 
diabetes in African countries (IDF, 2003).  In 2000, 4.3% of the adult South African 
population died due to ischaemic heart disease, stroke, hypertension and renal disease, all of 
which were attributable to diabetes (Bradshaw, Norman, Pieterse & Levitt, 2007).  The 
prevalence of diabetes mellitus has increased overwhelmingly in the last two decades and in 
2007 an estimated 1.5 million South Africans were diagnosed with diabetes (Steyn, 2007) 
while  it was estimated that in 2010 four million people in South Africa had diabetes, 
equating to a prevalence of 4.5% of the general population (IDF Atlas, 2010).  The estimated 
prevalence for urban South Africa is between 8 and 13% (Motala et al., 2003).   
 
It is alarming if kept in mind that researchers cautioned us that undiagnosed diabetes is not a 
benign condition (Al Osaimi & Al-Gelban, 2007). The impact of the HIV/AIDS epidemic on 
the projected prevalence of type 2 diabetes should also be taken into account.  Levitt and 
Bradshaw (2006) estimated that with HIV/AIDS, the number of people with diabetes will 
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increase to 3.4 million in 2010.  The rate at which new cases of diabetes mellitus are 
emerging poses an additional burden on South Africa already stretched to the limit by life-
threatening infections such as tuberculosis (TB) and HIV/AIDS.  Furthermore, diabetes 
management costs have to compete with other health demands such as anti-retroviral drugs 
for HIV/AIDS and tuberculosis treatment (Idemyor, 2010). This may contribute to delays 
and/or poor diagnosis of diabetes and/or its management.  It is evident that South Africa 
should not lose sight of the impact and importance of diabetes in the face of the HIV/AIDS 
epidemic. 
 
From the literature reviewed above, it is evident that diabetes mellitus is on the increase 
globally.  The prevalence of diabetes mellitus differs extensively across the globe and in 
different population groups.  The growing prevalence of diabetes in developing countries, 
including sub-Saharan Africa, has been attributed to a variety of social, cultural and 
economic factors coupled with urbanisation and adoption of a westernised lifestyle. The 
studies reviewed showed that the majority of research done in developed countries were 
population-based; hence the opportunity to identify undiagnosed cases, a phenomena that is 
as high as 50% of all diagnosed cases world-wide.  It is especially relevant to the African 
context where non-communicable diseases are seen as of less a priority than infectious 
diseases.  It is evident that more population-based studies are needed in developing countries.  
Furthermore, current prevalence estimates are a poor pointer to future burden of diabetes due 
to the continuing increase.  The health care burden is also affected by increased longevity of 
people with diabetes with better management, which means that overall people with diabetes 
carry a larger burden of complications and need more complex care. 
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2.3 RISK FACTORS FOR TYPE 2 DIABETES MELLITUS 
Mennen and Mbanya (2000) categorized the risk factors into non-modifiable and modifiable 
risk factors.  Non-modifiable risk factors include ethnicity, age and family history while 
modifiable risk factors comprise of physical inactivity and unhealthy diet; the latter two 
contributing to obesity. Genetic predisposition is most likely a precursor to type 2 diabetes 
mellitus, but lifestyle habits play a major role in the development and management of the 
disease (Serjeantson & Zimmet as cited in Simpson, Shaw & Zimmet, 2003;  Zimmet, 2002).  
Mennen and Mbanya (2000) however argue that modifiable risk factors appear to be foremost 
determinants for developing diabetic complications in sub-Saharan Africa.  Modifiable risk 
factors however, can be addressed through health promotion and education to increase self-
management strategies and prevent or delay the onset of diabetes-related complications.  The 
following section will thus review literature pertaining to modifiable risk factors such as 
physical inactivity, obesity and the role of environmental factors. 
 
2.3.1  Physical inactivity, diet and obesity 
The importance of being physically active cannot be overstated.  Physical inactivity, a 
threatening global public health issue, has been identified as one of the ten leading causes of 
death worldwide (WHO, 2003).  Physical activity is inversely related to the prevalence of 
type 2 diabetes (Manson et al., 1991 as cited in Abate & Chandalia, 2003)  and a well-
established risk factor for chronic diseases such as type 2 diabetes mellitus (Meisinger, 
Lowel, Thorand & Doring, 2005).  Physical activity has gained much attention for its role in 
preventing premature disease and disability (Valois, Zullig, Huebner & Drane, 2004), and it 
became widely recognized as a key health behaviour, associated with reduced morbidity and 
mortality of chronic diseases of lifestyle such as hypertension and type 2 diabetes (Martinson 
et al., 2001;  Prat et al., 2000) as well as diabetic complications (Gill & Cooper, 2008; Kriska 
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et al., 2003; Hu, Stampfer, Solomon, Liu, Colditz, Speizer et al., 2001).  Although type 2 
diabetes mellitus mostly occur in adulthood, physical activity habits established in childhood 
and adolescence are usually carried into adult life and play a fundamental role in the 
prevention the disease (Telema, Yang, Viikari, Wanne & Raitakari, 2005).  
   
Physical inactivity is also concomitant with obesity.  In the past 20 years, the rates of obesity 
have tripled in developing countries due to a westernised lifestyle of decreased physical 
activity and the consumption of food high in carbohydrates (Hossain, Kawar & Nahas, 2007).  
These researchers further stated that 90% of type 2 diabetes mellitus is attributable to the 
upswing in obesity, mostly seen in developing countries.  A national cross-sectional study in 
South Africa by Puoane, Steyn, Bradshaw, Laubscher, Fourie, Lambert et al. (2002) found a 
higher trend in obesity amongst urban dwellers compared to the rural population.   
 
Both physical inactivity and obesity contributes to insulin resistance, a critical component in 
the pathogenesis of type 2 diabetes mellitus (Bennett, 2000).  According to Ganong (2005) 
there is a linear relationship between body weight and insulin resistance.  Increased body 
weight, especially visceral fat, contributes to increased insulin resistance which has a 
negative impact on glucose release from the liver as well as an associated decrease in glucose 
transport in adipose tissue.  Various researchers reported on the role of physical activity in the 
improvement of glucose tolerance (WHO, 2003;  Boule et al., 2001), insulin sensitivity 
(Kriska, 2003, Irwin et al., 2000),  reduction in the use of diabetic medication, as well as it‟s 
assistance with weight loss and decreasing hypertension and complications of diabetes 
mellitus (Willey & Singh, 2003). 
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Daily diet has an influence on weight, visceral obesity as well as insulin resistance.  Increased 
consumption of carbohydrates and animal fat leads to obesity, a risk factor of type 2 diabetes 
mellitus and its complications (Hu, van Dam & Liu, 2001;  Meyer, Kushi, Jacobs & Folsom, 
2001).  Mokdad, Bowman, Ford, Vinicor, Marks and Koplan (2001) reported an increased 
risk of 4.5% for the development of diabetes for each kilogram of weight gained.   
Furthermore, Liu, Manson, Stampfer, Hu, Giovannucci et al. (2000) and Meyer, Kushi, 
Jacobs Jr, Slavin, Sellers & Folsom (2000) reported an increased susceptibility to diabetes 
with reduced fibre intake in a diet.  Additionally, the abundance of fast-food enterprises, 
supersized portions and advertisements for unhealthy, non-nutritious foods can also 
contribute to and obesity-prone environment. 
 
2.3.2  Environmental factors 
The social and environmental context of communities has received increasing attention as 
critical factors that contribute to the increasing prevalence of obesity and type 2 diabetes 
globally (Whittemore, D‟Eramo-Melkus & Grey, 2004). Epidemiological studies emphasised 
the role of environmental factors such as poverty, poor education, high unemployment and 
urbanisation in the occurrence of the disease (Huddle, 1997;  Zimmet, 1992).  Strong inverse 
relations have been demonstrated between socio-economic status and the incidence of 
diabetes.  Low income and low levels of education increase the risk of developing diabetes 
twofold.  In addition, diabetes mortality are much higher in low-income groups compared to 
high-income groups (Howard, Anderson, Russel, Howard & Burke, 2000;  Robbins, 
Vaccarino, Zhang & Kasl, 2001).  Furthermore, low-income communities are particularly at 
risk for crime and violence which indirectly affect health by limiting the opportunity for 
exercise (Kaplan, Everson & Lynch, 2000). 
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The vast difference between the rural and urban prevalence of diabetes has been documented 
by several researchers (Wild et al., 2004; Osei, 2003; Motala, 2002; Pradeepa et al., 2002; 
Mennen & Mbanya, 2000).  Environmental change related to westernisation is a major 
contributing factor to the diabetes epidemic.  Urbanisation plays an important role in the 
emergence and high prevalence rates of type 2 diabetes mellitus (Holme et al., 2007;  
Godfrey & Julien, 2005,  Aspray et al., 2000; Mennen and Mbanya, 2000).  There is a shift 
from a relatively healthy lifestyle to the urban scenario which is associated with more 
availability of food, eating of unhealthy fast foods, the so-called “coca-colonisation” and a 
less physical active lifestyle (Beaglehole & Yach, 2003).    
 
People from rural areas have higher levels of physical activity which facilitate high energy 
disbursement compared to their urban counterparts (Aspray et al., 2000; O‟Dea, 1992).  
Furthermore, urban residents engaged most of the time in sedentary occupations compared to 
their rural counterparts.  This change in occupational structure causes a large number of 
people that would normally participate in labour-intensive activities such as farming to now 
engage in work-related activities that demand less physical activity.  They also have easy 
access to transport and water as well as electrical household equipment.  A general proclivity 
towards a more sedentary society with the advent of modern electronic equipment and 
computers as well as more time spent sitting at leisure time may contribute further to the 
already low physical activity levels of urban dwellers (Damayanthi, 2002;  Hu et al., 2001; 
Ramachandran, Snehalatha, Latha, Manoharan & Vijay, 1999). 
 
From the literature reviewed above, it is evident that modifiable risk factors contributing to 
the diabetes epidemic can be managed appropriately by lifestyle change such as increased 
physical activity and healthy diet.  Insulin-sensitivity is increased with physical activity and 
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decreased obesity.  Sedentary lifestyle should be discouraged and people with diabetes should 
be encouraged and empowered with knowledge and skills to adopt and maintain a healthy 
lifestyle. 
 
2.4  MANAGEMENT OF TYPE 2 DIABETES MELLITUS 
Effective care and management of diabetes mellitus starts with early diagnosis.  This is 
sometimes hampered due to the high prevalence of undiagnosed or delayed diagnosis of type 
2 diabetes mellitus (Bilski, Perz & Kara, 2005).  The researchers furthermore observed that 
the latent onset and slow development of type 2 diabetes mellitus also contribute to this 
phenomenon, which may result in the development of several complications.  
 
Diabetes is a chronic disease with no cure to date. According to Amod, Ascott-Evans, Berg,  
Blom & Brown et al. (2012) fewer than 50% of patients with type 2 diabetes mellitus 
globally meet glycaemic targets, even in developed countries.  More disturbingly, less than 
10% achieve blood pressure, cholesterol and glycaemic targets despite multifactorial 
interventions (Gaebe, Lund-Andersen, Parving & Pedersen, 2008).  Despite improvement in 
the management of diabetes in the Western Cape over the past years, a recent audit revealed 
that only 48% of patients with diabetes had an HbA1c test done the previous years, whilst a 
mere 35% reached glycaemic control (HbA1c < 7%) (De Vries, 2011).  This is of great 
concern as good glycaemic control is the foundation of the prevention of diabetic 
complications.   
 
Globally, the cost implications of the management of diabetes mellitus are exorbitant.  
Arnoldi (2004) conveyed that almost 15% of national budgets are spent on the diagnosis and 
treatment of people with diabetes in developed countries.  The IDF (2006) agreed that 
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diabetes mellitus, given its chronic nature, the working adults mostly affected and the 
resources required to manage the disease, is a very costly disease.  Financial constraints of 
affected individuals as well as the health care sector could have a negative influence on the 
management of the disease.  
 
According to Walker (2007) the main focus of short-term management should be on keeping 
blood glucose levels in a specific range, therefore preventing hypoglycaemia (low blood 
sugar levels) or hyperglycaemia (high blood sugar levels) as well as long-term complications 
due to chronic hyperglycaemia.  The long-term aims focus on avoiding hyperglycaemia and 
ketoacidosis as well as later complications (Gerstein et al., 2001).  
 
The benefits of good glycaemic control were recorded by two major studies, namely the 
Diabetic Control and Complication Trial (DCCT) conducted in the United States of America 
and the United Kingdom Prospective Diabetes study completed in 2003.  Both studies 
concluded that glycaemic control is directly related to the development of diabetic 
complications (Genuth, Eastman, Kahn, Klein, Lachin et al., 2003; Amod  et al., 2012). The 
Society for Endocrine, Metabolism and Diabetes of South Africa (SEMDSA) developed 
guidelines for the management of patients with diabetes in South Africa, based on the 
findings of international studies (Amod et al., 2012).  Specific guidelines for diagnosis and 
management of type 2 diabetes mellitus for primary health care (PHC) were developed in 
2009 (SEMDSA Guidelines – 2009). 
 
The 2009 SEMDSA Guidelines for diagnosis and management of type 2 diabetes mellitus for 
the PHC setting emphasise the importance of patient education to improve self-management 
of the disease.  People need to be assisted to take responsibility for their health.  Knowledge 
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about the disease as well as management skills is not enough.  Effective management of 
chronic diseases like diabetes calls for an integrated approach with patient, family and the 
community taking an active supportive role (Yach et al., 2005). Tshabalala (2001) echoes this 
feeling and proposes that diabetes education in South Africa should involve people with 
diabetes, families, health care staff and communities, and should be considered as an integral 
and significantly important component of diabetes treatment and management. If diabetes 
care is to reach the “grassroots”, then care needs to be focused at PHC level, along with 
efficient administration and education of primary health care staff.  As DeCoster & George 
(2005, pg. 699) stated:  “Integrating diabetes self-care into daily living  demands more than 
knowledge acquisition and skill mastery;  it requires acceptance of the disease, motivation for 
change, instrumental and emotional support, general problem-solving skills, and control over 
one‟s life – empowerment”.   
 
2.4.1  Pharmacological management 
The SEMDSA treatment algorithm for type 2 diabetes, (2012 SEMDSA Guideline, pg S38) is 
recommended for use at health care facilities in South Africa. It is similar to the IDF 
Treatment Algorithm for people with type 2 diabetes that was developed and published in 
December 2011 (IDF, 2012).  Of utmost importance is that treatment regimens should be 
individualised and dynamic (Turner, Cull, Frighi & Holman, 1999).  It should take into 
consideration the degree of hyperglycemia and the specific properties of antihyperglycemic 
agents, such as effectiveness in lowering blood glucose, the side effects, contra-indications, 
and presence of diabetic complications and other co-morbidities.  Antihyperglyceamic 
monotherapy, usually Metformin, is initiated at diagnosis of the disease. In the face of 
consistent hyperglycaemia (HbA1C level ≥ 7.0%) while on Metformin, combinations of 
medication are usually required within three months without waiting for the effect of a 
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lifestyle intervention (Bloomgarden, Dodis,  Viscoli, Holmboe & Inzucchi, 2006;  Monnier, 
Lapinski & Colette, 2003).  Timely adjustments should be made to the prescribed regimens to 
attain target HbA1C within 6 to 12 months.  Clients on antihyperglycaemic therapy should 
also adopt and maintain a healthy lifestyle while taking their medication. 
 
Adherence to pharmacological management however is a major problem in both developed 
and developing countries.  Lack of finances could influence adherence, particularly for 
people with a low socio-economic status.  It was reported that low socio-economic status was 
significantly associated with erratic use of medication (Kuo, Raji, Markides, Ray, Espino & 
Goodwin et al., 2003).  Nam, Chesla, Stotts, Kroon and Janson (2011) and Lerman (2005) 
stated that the type of pharmacological regimen could influence the client‟s adherence to 
treatment and management protocols. Medicine administered once a day had higher 
adherence rates than twice-daily regimens (61% vs. 52%) (Dezii, Kawabata & Tran, 2002) 
while monotherapy regimens demonstrated higher adherence rates than polytherapy regimens 
(49% vs. 36%) (Dailey, Kim & Lian, 2001).  Furthermore, patients taking oral medication 
had a higher adherence rate than those on insulin injections (86% vs. 73%) (Rajagopalan, 
Joyce, Smith, Ollendorf & Murray, 2003). 
 
Several studies reported on the strong association between positive attitudes and beliefs and 
adherence to self-management protocols.  Famer, Kinmonth and Sutton (2006) found better 
adherence outcomes in persons with a positive attitude towards their disease.  The researchers 
further reported a positive link between the intention to take diabetic medication regularly 
and the patient‟s belief about the benefits of the medication.  People with negative attitudes 
towards management of their diabetes were more likely not to change their behaviour in order 
to control their blood glucose levels, especially with regard to the need for transition to 
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insulin therapy (Larkin, Capasso, Chen, Mahony, Hazard & Cagliero et al., 2008,  Davis & 
Renda, 2006). 
 
2.4.2  Non-pharmacological management 
Lifestyle modification (diet and physical activity) is an integral component of diabetes care. It 
is recommended for people with type 2 diabetes not only to achieve weight loss in 
overweight individuals but to also independently lower blood glucose levels.  
 
The short-term management of diabetes aims at glycaemic control through careful dietary 
management and physical exercise.  Food selection determines the energy and nutrient 
content of a diet and affects the metabolic control of clients with diabetes (American Diabetes 
Association, 2001). In addition, physical activity is associated with clinically significant 
improvements in glycaemic control and increased cellular insulin sensitivity (Conn, Hafdahl, 
Mehr, LeMaster, Brown & Nielson, 2007;  Thomas, Elliot & Naugton, 2007).  Physical 
activity is one of the key modifiable risk factors for glycaemic control and used alone or in 
combination with diet, oral anti-diabetic medications, or insulin, is a key component of 
therapy for type 2 diabetes. In many cases, such initial efforts can substantially restore insulin 
sensitivity and adequately control the blood glucose levels. However, often oral anti-diabetic 
drugs are required, and in about 30% of cases insulin injection may be necessary (Gerstein et 
al., 2001).   
 
Physical activity 
Thomas et al. (2006) performed a meta-analysis of fourteen randomised controlled trials 
comparing exercise against no exercise in 377 people with type 2 diabetes. Exercise trials 
ranged from 8 weeks to 12 months duration. Compared with controls, the exercise 
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intervention significantly improved glycaemic control with a decrease in glycated 
haemoglobin levels of 0.6% (-0.6% HbA1c, 95% CI -0.9 to -0.3; p < 0.05). There was also a 
reduction in visceral adipose tissue with and subcutaneous adipose tissue also decreased. The 
exercise intervention significantly decreased plasma triglycerides (-0.3 mmol/ℓ, 95% CI -0.5 
to -0.02). No significant difference was found in plasma cholesterol or blood pressure. The 
meta-analysis showed that exercise significantly improved glycaemic control and reduced 
visceral adipose tissue and plasma triglycerides even without weight loss. 
 
In another a meta-analysis of 27 reports, Snowling and Hopkins (2006) examined the effects 
of aerobic training, resistance training and combined training in a total of 1 003 people with 
type 2 diabetes. Exercise duration ranged from five to 10 weeks. With all three exercise 
modes there was a clear but small reduction in HbA1c. However, the differences between 
aerobic, resistance, and combined training on HbA1c were trivial.  Training for periods 
longer than 12 weeks produced a reduction of HbA1c of 0.8 ± 0.3% (mean ± 90% confidence 
interval). Benefits were small to moderate in magnitude for other measures of glucose control 
including fasting glucose, postprandial glucose, insulin sensitivity, and fasting insulin. There 
was a large effect on insulin sensitivity when exercise modes were combined. 
 
To determine the effects of aerobic training alone, resistance training alone, and combined 
exercise training on HbA1c in people with type 2 diabetes, Sigal, Kenny, Boule, Wells, 
Prud‟homme and Fortier et al. (2007) conducted a randomised controlled trial which included 
251 adults aged 39–70 years from 8 community-based facilities. A sedentary group was also 
included. A negative result on a stress test or clearance by a cardiologist, and adherence to 
exercise during a 4-week run-in period, were required before randomisation. Thereafter, 
exercise training was performed 3 times weekly for 22 weeks. Compared with the control 
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group, the absolute change in HbA1c in the aerobic training group was -0.5% (95% CI, -0.9 
to -0.1) and in the resistance training group -0.4% (CI, -0.7 to -0.2). The greatest reduction in 
HbA1c was observed in the combined exercise training which resulted in an additional 
change in the HbA1c of -0.5% (CI, -0.8 to -0.1) compared with aerobic training alone and  
-0.6% (CI, -1.0 to -0.2) compared with resistance training alone.  Changes in blood pressure 
and lipid values were not statistically significantly different among groups.  
 
Diet 
Healthy dietary habits also play a major role in glycaemic control of clients with type 2 
diabetes.  A systematic review by Nield, Moore, Hooper, Cruickshank, Vyas and Whittaker et 
al. (2007) assessed 36 articles, including 18 randomised controlled trials, of dietary advice 
given for a total of 1,467 participants with type 2 diabetes.  Dietary approaches assessed in 
this review included low-fat/high-carbohydrate diets, high fat/low-carbohydrate diets, low-
calorie (1,000 kcal per day) and very-low-calorie (500 kcal per day) diets and modified fat 
diets. The studies all measured weight and measures of glycaemic control. Other outcomes 
which were measured in these studies included mortality, blood pressure, serum cholesterol 
(including LDL and HDL cholesterol), serum triglycerides, maximal exercise capacity and 
compliance. No conclusion could be drawn from the studies considering dietary advice alone.  
However, within the dietary advice versus dietary advice plus exercise category, there were 
small, yet significant changes seen in mean glycated haemoglobin at six months and twelve 
months. At six months, dietary advice plus exercise was associated with a statistically 
significant mean decrease in glycated haemoglobin of 0.9% (95% CI of 0.4 to1.3), and at 
twelve months, 1.0% (95% CI of 0.4 to 1.5). The results suggest that adoption of regular 
exercise is a good way to promote better glycaemic control in patients with type 2 diabetes 
mellitus. 
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Daly, Paisey, Paisey, Millward, Eccles, & Williams et al. (2006) randomised 102 obese 
subjects with poorly controlled type 2 diabetes and examined the effects of carbohydrate 
restriction compared with a reduced-portion low fat diet over a three month period. Although 
the low carbohydrate diet achieved a lower mean energy intake compared with the low fat 
diet, the differences were not significant. Greater weight loss was achieved with the low 
carbohydrate diet compared with the low fat diet, namely 3.6 kg and 0.9 kg respectively.   
However, there were no significant changes in HbA1c levels.  
 
The literature reviewed showed that non-pharmacological management is a key factor in 
good glycaemic control, an aspect central in the prevention or delay of the development of 
diabetic complications.  A combination of aerobic and resistance exercise as well as adhering 
to a healthy diet proven to be the best for achieving optimal glycaemic control in clients with 
type 2 diabetes. Adherence to lifestyle change and pharmacological treatment play a pivotal 
role in the management of patients with type 2 diabetes mellitus.   
 
Adherence to treatment 
Non-adherence, a characteristic of poor patient self-management could increase mortality and 
disability as well as health care costs (Horwitz & Horwitz, 1993).  The persistence of 
inadequate glycaemic control could be contributed to both patient and health care provider.  
Several studies reported that a key element in the effectiveness of health care is the 
partnership between patients and health care providers (Nam et al., 2011, De Belvis, Pelone, 
Biasco, Ricciardi & Volpe, 2009,  McGill & Felton, 2007).   
 
Patient‟s attitudes and beliefs, knowledge of the disease, financial resources and social and / 
or family support have been identified to influence adherence to management protocols (Nam 
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et al., 2011, Lerman, 2005). Although knowledge about diabetes does not necessarily lead to 
risk-reducing behaviour and increased confidence to improve diabetes self-management 
(Heisler, Piette, Spencer, Kieffer & Vijan, 2005), patients with knowledge about the disease 
are more likely to perform self-management activities and adhere to it (Pace, Ochoa-Vigo, 
Caliri & Fernandes, 2006, Persell, Keating, Landrum & Landon, 2004), hence preventing the 
development of complications. Furthermore it was reported that low socio-economic status 
was significantly associated with missing of clinic appointments due to lack of money for 
transport (Jerant, Von Friederichs-Fitzwater & Moore, 2005).  The researchers also reported 
that individuals with diabetes also complained that the prescribed healthy food is very 
expensive.  
 
Social and family support was proven to be either a barrier or a supporting factor to 
adherence as well as glycaemic control.  Stress, depression, low self-efficacy and low levels 
of family and / or social support are consistently related to low levels of diabetes self-
management (Glasgow, Toobert & Gillette, 2001).  In contrast, Wing and associates (1991) 
reported that the participation of spouses in a weight loss education programme, had a 
negative effect for obese men with type 2 diabetes mellitus while obese women with type 2 
diabetes mellitus adhered to the programme and accomplished better weight loss. 
 
From the studies reviewed, it is clear that many contributing factors to adherence of care and 
management revolve around the patient itself.  Research however, has proven that the 
attitudes of health care providers also play a major role in the adherence of patients with 
diabetes to self-management strategies.  Health care providers‟ attitude toward the 
seriousness of the disease could influence a patient‟s adherence to a prescribed regimen 
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(Pudder & Keller, 2003).  Dietrich (1996) found that if the health care provider modulates the 
seriousness of the disease by diagnosis, the patient also perceived it as not seriousness.   
 
Furthermore, health care provider‟s lack of knowledge of the latest evidence based guidelines 
(Brown, Harris, Webster-Bogaert, Wetmore, Faulds & Stewart (2002) as well as the patients‟ 
psycho-social well-being (Peyrot et al., 2005) could affect their ability to effectively support 
these patients and negatively influence their adherence to self-management and care.  Poor 
patient-provider communication was also associated with poor treatment adherence 
(Ciechanowski, Katon, Russo & Walker, 2001).  Although it may be difficult, but possible to 
change clinicians‟ communication style, it may not be feasible for clinicians to provide health 
promotion in their daily work setting due to heavy patient loads and lack of time.   
 
Health care systems 
Other confounding factors, for example the orientation of health systems toward acute care as 
well as key decision makers‟ paucity of knowledge of the latest evidence and data on the 
burden of chronic disease also contributes to the problem.  Whiting, Hayes and Unwin (2003) 
argued that health care systems in sub-Saharan Africa face challenges in the delivery of 
health care.  The researchers echoed the concern of Osei (2003) about the priority 
management of acute, infectious diseases to that of chronic diseases such as diabetes.  Kagee, 
Le Roux & Dick (2007) and Levitt, Zwarenstein, Doepfmer, Bawa, Katzenellenbogen & 
Bradshaw (1996) also confirmed that communicable disease and the AIDS epidemic as well 
as government‟s lack of commitment to non-communicable disease contribute to the poor 
diabetic services in South Africa.  This could negatively impact on the effective management 
of diabetes as proper care involves different specialities over many years.   
 
 
 
 
 
34 
 
The dearth of properly trained personnel is of great concern as Mbanya and Gill (2004) 
confirm that type 2 diabetes mellitus could be managed effectively at PHC settings with 
properly trained personnel using appropriate treatment protocols endorsed by government.  
Most health care facilities in sub-Saharan Africa lack health care providers with training in 
diabetes management (Peyrot et al., 2006).  Not all the PHC facilities in South Africa has 
specialised or formal organised diabetes health care delivery systems.  Therefore 
insufficiently trained staff often manage patients with diabetes, thus compromising the 
quality of care of patients (Osei, 2003).    Researchers have reported lack of basic skills such 
as routine blood pressure measurement and education regarding the consequences of 
defaulting of antihypertensive medication in sub-Saharan Africa (Otim & Nambuya, 1997).  
The shortage of dieticians in most PHC facilities in the Western Cape is alarming.  Medical 
personnel not specifically trained to give complex dietary advice are then responsible for 
supervising the diet of patients with diabetes (Beran & Yudkin, 2006).  Furthermore, generic 
dietary information sheet are given to patients.  A patient‟s religious and cultural beliefs, 
socio-economic circumstances and physical status should be taken into account when 
developing a tailor-made specific diet for that patient (Watkins et al., 1996).  This could 
contribute significantly to the patient‟s adherence to the diet.   
 
The efficacy of treatment is highly dependent on the individual‟s ability to manage the 
disease.  Lifestyle change remains the first line of treatment of type 2 diabetes mellitus in 
order to prevent complications.  Patients are encouraged to modify their lifestyles and 
acknowledge their susceptibility to the various health risks involved. The role of education 
and / or health promotion cannot be overstated.   It provides information about the disease 
and its complications, teaches the patient skills required for injecting insulin, self-monitoring 
of blood glucose levels and proper foot care. Most importantly it empowers patients with 
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knowledge which will enable them to adjust their treatment safely (Moodley & Rambiritch, 
2007;  Watkins, Drury & Howell, 1996). However, knowledge does not always result in 
behaviour change and need to be reinforced (McManus, Larry & Gordon, 2006).  It is 
therefore of utmost importance to have proper health promotion programmes in place that 
will assist individuals with type 2 diabetes with the adoption and maintenance of healthier 
lifestyles to delay the onset of complications. A concerning factor revealed by De Vries 
(2011) is that the percentage of PHC facilities in the Western Cape  providing group 
education to patients with diabetes decreased by 12%.  Only 78% of the primary health care 
facilities in the Western Cape provide didactic talks to groups, sometimes groups of diverse 
patients in the waiting rooms of the facilities.  This raises the concern of the efficacy of such 
talks.  
 
To conclude:  type 2 diabetes mellitus could be well managed in primary health care settings 
with properly trained staff and expertise in diabetes, using appropriate treatment protocols if 
the government has a strong commitment to make it happen.  Positive outcomes for chronic 
conditions such as diabetes could only be achieved when patients, their families, 
multidisciplinary health care teams as well as community partners are equipped, motivated 
and prepared to work together (WHO, 2002a).   Pruitt, Annandale, Epping-Jordan, Khan, 
Kisa and Kaplow et al. (2002) published a paper on innovative care for chronic conditions 
and made the following statement:   
          “Patients and their families are the most undervalued assets in the health care system.  
           Their potential to affect outcomes is undeniable and their capabilities should be  
           leveraged fully……….They need motivation to change and maintain daily health  
           behaviours, adhere to long-term therapies, and self-manage their conditions.”  
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2.5.  HEALTH PROMOTION AND NON-COMMUNICABLE DISEASES 
Health promotion plays a fundamental role in the management of non-communicable 
diseases.  The Ottawa Charter defines health promotion as the process of enabling people to 
increase control over, and improve their health (Kickbusch, 2003).  It goes beyond health 
care.  According to the Ottawa Charter actions for health promotion include, building healthy 
public policy, creating supportive environments, strengthening community action, developing 
personal skills and reorienting health services.  
 
2.5.1  Build healthy public policy 
Health promotion puts health on the agenda of policy makers, guiding them to be aware of 
the health consequences of their decisions and to accept their responsibilities for health.  It is 
of utmost importance that obstacles to the adoption of policies are identified and that 
appropriate ways are negotiated in removing these obstacles.  The aim therefore is to make 
the healthy choice the easy choice (WHO, 2002b). 
2.5.2  Create supportive environments 
Our societies are complex and interrelated. Health cannot be separated from the environment 
and society; being the workplace or home. The intricate link between people and their 
environment establishes the basis for a socio-ecological approach to health.   The impact of 
the rapidly changing environment in which we live on our health, should be evaluated 
regularly.  The necessary actions should be taken to ensure a positive benefit to the health of 
the public (WHO, 2002b).  We must reach out and take care of each other and our 
communities.  
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2.5.3  Strengthen community actions 
“Health promotion works through concrete and effective community action in setting 
priorities, making decisions, planning strategies and implementing them to achieve better 
health. At the heart of this process is the empowerment of communities - their ownership and 
control of their own endeavours and destinies” (WHO, 2002b).  Therefore health promotion 
programmes should be readily available and supported by the community in which it is 
implemented in. 
2.5.4  Develop personal skills 
Health promotion supports personal and social development through providing information, 
education for health, and enhancing life skills. By doing so, people can take more control 
over their own health and to make choices that is beneficial to health (WHO, 2002b).  
Empowering people to prepare themselves to cope with all the different stages of a chronic 
disease such as diabetes mellitus, is crucial. This could facilitate the adoption of a healthy 
lifestyle to prevent the onset of the disease and /or its complications.   
2.5.5  Re-orient health services 
The responsibility for health promotion in health services should be communal among 
individuals, community members, health care professionals, health service establishments 
and government.  “They must work together towards a health care system which contributes 
to the pursuit of health” (WHO, 2002b). Clinical and curative services provided by health 
care institutions are not enough anymore.  Health institutions should incorporate health 
promotion in their daily services to individuals.  Specific cultural needs should be taken into 
account when developing and implementing health promotion programmes.  Therefore 
 
 
 
 
38 
 
training and education of health care professionals should emphasise the importance of a 
holistic approach towards health care; not only treating the symptoms of the disease.   
 
Health promotion is recognised as a crucial element of health development.  According to 
Naidoo & Wills (1998) the educational approach to health promotion is to provide knowledge 
and information and to develop the necessary skills so that a person can make an informed 
choice about his/her health behaviour.   Health promotion could have a positive effect on the 
determinants of health, leading to the creation of better health.  The ultimate goal is to 
increase life expectancy by including activities intended to prevent disease, improve health 
and enhance well-being (Coulson et al., 1998).  Clients with diabetes should be empowered 
with knowledge about their disease and motivated to take control of their lifestyle risks and 
daily medical management. 
 
2.6  HEALTH PROMOTION INTERVENTIONS  
Concerning the high prevalence of type 2 diabetes mellitus and its associated risks among 
individuals, there is increasing evidence that the only realistic hope for reducing the solemn 
consequences of unhealthy lifestyles of people is through health promotion interventions. The 
primary goal is to empower people with skills to be able to make informed decisions and 
have maximum control over their health (WHO, 2002a). Therapeutic patient education, 
namely education designed to help patients and their families to manage their disease, prevent 
complications and maintain or improve their quality of life, has been recognised in the World 
Health Organisation‟s Report as an inimitable component in the management of chronic 
diseases (WHO, 1998).   
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Diabetes self-management education (DSME) stresses the close involvement of patients and 
health care providers.  Numerous enterprises provide guidelines for DSME.  The 
International Diabetes Federation has published “International Curriculum for Diabetes 
Health Professional Education” (IDF, 2008) and “International Standards for Diabetes 
Education” (IDF, 2009).  In addition, the “National Standards for Diabetes Self-management 
Education” has been developed in America (Funnel, Brown, Childs, Haas, Hosey & Jensen, 
2010).   Programmes integrating behavioural and psychosocial strategies demonstrated 
improved outcomes (Skinner, Cradock, Arundel & Graham, 2003,  Barlow, Wright, Sheasby, 
Turner & Hainsworth, 2002). In addition, research showed that culturally and age-appropriate 
programmes improved outcomes such as knowledge of the disease, physiological 
measurements (BMI, HbA1C) and physical activity levels (Anderson, Funnell, Nowankwo,  
Gillard, Oh & Fitzgerald, 2005,   Chodosh, Morton, Mojica, Maglione, Suttorp & Hilton et 
al., 2005) and that group education is effective in improvement of glycaemic control 
(Mensing & Norris, 2003, Norris, 2003).    
  
A review of both local and international literature was done to inform the development of the 
health promotion programme to be implemented. The databases that were searched include 
EbscoHOST (CINAHL, MEDLINE, PsycARTICLES, ERIC, Academic Search Premier, 
Health Source:  Nursing / Academic Edition, MasterFILE Premier and SocINDEX), Science 
Direct, SpringerLink, Wiley Interscience, Pubmed and Scopus.  Full manuscripts of relevant 
articles were obtained.   Different strategies are used to implement health promotion 
interventions, namely community-based and institutional / facility-based programmes.  An 
extensive body of literature exists on interventions for the prevention of type 2 diabetes 
mellitus globally.  Several studies were conducted in the past years in developed countries 
regarding the outcome of interventions for clients with diabetes, as summarised in Table 2.1. 
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Table 2.1  Summary of health promotion interventions for clients with type 2 diabetes mellitus in developed countries from 2006 to 2013 
Author  
  &  
Date 
Title Aim & Objectives Population Intervention Outcome measures 
Collins-McNeil, 
Edwards, Batch, 
Benbow, 
McDougald & 
Sharpe (2012) 
 
A culturally targeted self-
management program for 
African Americans with type 2 
diabetes mellitus 
To assess the feasibility of a 
church-based diabetes self-
management education 
(DSME) intervention 
n = 12 
 Female (10) 
 Male (2) 
 
Age:  mean (SD) 
          55.8 years (9.6) 
Duration:  12 weeks 
 
2 hours sessions for 6 weeks, 
followed by 6 weeks of self-
management 
 
Sessions included: 
**healthy eating 
**being active 
**monitoring blood glucose 
**taking medication 
**reducing risks 
**stress management 
 
 Non-fasting 
glucose 
 HbA1C 
 Total cholesterol 
 Triglycerides 
 HDL cholesterol 
 LDL cholesterol 
 Blood pressure 
 Waist 
circumference 
 Weight 
 Body Mass Index  
 PA days 
 
RESULTS:  There were significant increases in medication adherence, healthy eating, and foot care adherence.  The intervention had a clinically significant effect on blood 
lipids and systolic blood pressure and physical activity. 
Hornsten, 
Stenlund, 
Lundman & 
Sandstrom 
(2008) 
Improvements in HbA1C 
remain after 5 years – a follow 
up of an educational 
intervention focusing on 
patients‟ personal 
understandings of type 2 
diabetes  
 
To evaluate whether an 
intervention which focused 
on patients‟ personal 
understanding of their 
illness was more effective 
than conventional diabetes 
care 
n = 104 
      (89 completed) 
 
 Female (48) 
 Male (56) 
 
Age:  mean (SD) 
   
Experimental group 
63.6 years (9.3) 
 
Control group 
63.4 years (9.1) 
         
Duration:  9 months 
 
10 educational sessions of  
2-hour group sessions 
 
Experimental group: 
Included topics identified by 
the patients 
**physical activity 
**healthy recipes and  
    cooking methods 
 
Control group: 
**Routine diabetes care 
 Non-fasting 
glucose 
 HbA1C 
 Total cholesterol 
 Triglycerides 
 HDL cholesterol 
 LDL cholesterol 
 Blood pressure 
 Body Mass Index  
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RESULTS:  Group sessions focussing on patients‟ personal understanding of their illness are more effective than conventional diabetes care with regard to glycaemic control. 
Vincent, 
Pasvogel & 
Lourdes (2007) 
 
A feasibility study of a 
culturally tailored diabetes 
intervention for Mexican 
Americans 
To assess the feasibility and 
examine the effects of a 
culturally tailored 
intervention on outcomes of 
self-management. 
n = 17 
 Female (12) 
 Male (5) 
 
Age:  mean (SD) 
          56.0 years (9.3) 
 
Experimental group 
56.7 years (10.6) 
 
Control group 
55.25 years (8.2) 
 
 
Duration:  8 weeks 
 
2 hours sessions per week  
 
outcomes measured at 
baseline, 8 weeks and 12 
weeks 
 
Experimental group: 
**pathophysiology of  
    diabetes 
**complications 
**treatment modalities 
**diet 
**exercise 
**self- management      
    strategies 
**stress management 
**cooking demonstrations 
 
Control group: 
**usual care 
 Blood glucose 
 HbA1C 
 Weight 
 Height 
 Body Mass Index  
 Diabetes 
knowledge 
 Self-efficacy 
 
RESULTS:  The intervention had a positive clinical and statistical effect on diabetes knowledge, weight and BMI.  Although no statistical significant changes in self-efficacy 
scores, blood glucose and HbA1C, improvements were recorded in the intervention group. 
Adolfsson, 
Walker-
Engstrom, Smide 
& Wikblad 
(2007) 
Patient education in type 2 
diabetes mellitus – a 
randomized controlled 1-year 
follow-up study 
To evaluate the impact of 
empowerment group 
education on patients with 
type 2 diabetes mellitus‟ 
confidence in diabetes 
knowledge, self-efficacy, 
satisfaction with daily life, 
BMI and glycaemic control 
n = 88 
 
 Female (36) 
 Male (52) 
 
Age:  mean (SD) 
 
Experimental group 
62.4 years (8.9) 
 
Duration:  not stated 
 
5 educational sessions of  
2 ½  hour per sessions  
 
Outcomes measured at 
baseline and at 5 months  
 
Experimental group: 
**general issues concerning  
 HbA1C 
 Weight 
 Body Mass Index 
 Satisfaction with 
daily life  
 Confidence in 
diabetes knowledge 
 Self-efficacy 
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Control group 
63.7 years (9.0) 
 
    diabetes 
**treatment 
**prevention of       
    complications 
**blood glucose monitoring 
**diet 
**physical activity 
**daily foot care 
**setting of short term goals 
**routine diabetes care 
 
Control group: 
**routine diabetes care, 
including individual 
counselling      
RESULTS:  The intervention had led to significant improvement in knowledge, and no significant differences were found in self-efficacy, satisfaction with daily life, BMI 
and HbA1C when compared to the control group. 
Baradaran, Knill-
Jones, Wallia & 
Rodgers (2006) 
 
A controlled trial of the 
effectiveness of a diabetes 
education programme in a 
multi-ethnic community in 
Glascow 
To assess the effectiveness 
of a culturally appropriate 
educational intervention in 
South Asians with type 2 
diabetes mellitus 
n = 145 
      (101completed) 
 Female (71) 
 Male (74) 
 
Age:  mean (SD) 
 
Experimental group 
57.8 years (12.7) 
 
Ethnic Control group  
59.2 years (11.3) 
 
White Control group  
58.0 years (13.8) 
 
 
 
Duration:  3 months 
 
3 educational sessions of  
   1 – 1 ½ hours 
 
Experimental group: 
**pathophysiology and  
    causes of diabetes 
**short and long term  
    complications of diabetes 
**blood glucose control 
**lifestyle change 
**nutrition 
**foot care 
 
Control group: 
**routine diabetes care 
 Knowledge 
 Attitudes 
 Practice of diabetes 
RESULTS:  There was a significant increase in knowledge, attitudes and practice in the intervention group.  However, there was no net benefit compared with the control 
groups. 
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Deakin, Cade, 
Williams & 
Greenwood 
(2006) 
 
 
Structured patient education:  
the Diabetes X-PERT 
programme makes a difference 
UK;  community-based 
 
To assess the effectiveness 
of the X-PERT programme 
on clinical, lifestyle and 
psychosocial outcomes 
 
n = 314 
 Female (162) 
 Male (152) 
 
Age:  mean (SD) 
          61.5 years (10.0) 
 
Experimental group 
61.3 years (9.7) 
 
Control group 
61.8 years (11.0) 
 
 
Duration:  6 weeks 
 
2 hours sessions per week  
 
Outcomes measured at 
baseline, 4 months and 14 
months 
 
Experimental group: 
**what is diabetes? 
**weight management 
**carbohydrate awareness 
**supermarket tour 
**complications and  
     prevention 
**goal setting each week 
**patient manual 
 
Control group: 
**routine care 
**individual appointment 
with dietician (30 min), nurse 
(15 min) and doctor (10 min). 
 
 HbA1C 
 Weight 
 Height 
 Body Mass Index 
 Body fat 
 Waist size 
 Blood pressure 
 Total cholesterol 
 HDL-cholesterol 
 LDL-cholesterol 
 Triglycerides  
 Diabetes 
knowledge 
 Self-efficacy 
 
RESULTS:  The intervention had led to improved clinical, lifestyle and psychosocial outcomes.  Significant changes in the intervention group compared to the control group 
were found for HbA1C, weight, BMI and waist size at 14 months. 
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Most of the interventions (5/6) used HbA1c as an outcome measure (Collins-McNeil, 
Edwards, Batch, Benbow, McDougald & Sharpe, 2012; Hornsten, Stenlund, Lundman & 
Sandstrom, 2008; Vincent, Pasvogel & Lourdes, 2007; Adolfsson, Walker-Engstrom, Smide 
& Wikblad, 2007 and Deakin, Cade, Williams & Greenwood, 2006) and showed 
improvement of physiological outcome measures after the intervention.  Of the interventions 
(4/6) that included knowledge of diabetes and self-efficacy as outcome measures (Vincent et 
al., 2007; Adolfsson et al., 2007; Baradaran, Knill-Jones, Wallia & Rodgers, 2006;  Deakin et 
al., 2006) all showed improvements for these measures. 
 
Some health promotion interventions for type 2 diabetes mellitus have also been done in 
developing countries, although to a lesser extent.  These studies were conducted in Egypt 
(Abdo & Mohamed, 2010), Taiwan (Chen, Huang, Peng, Guo, Chen, Jong & Lin, 2011; 
Wattana, Srisuphan, Pothiban & Upchurch, 2007) and Mexico (Gallegos, Ovalle-Berumen & 
Gomez-Meza, 2006), as summarized in Table 2.2 below.  Although all the studies used 
HbA1c as an outcome measure, in contrast with the studies conducted in the developed 
context, only one (Cheng et al., 2011) included a range of other physiological outcome 
measures such as weight, BMI, total cholesterol, blood pressure and other lipids.  All of the 
studies showed a significant improvement of HbA1c after the intervention. 
 
No studies of this nature were found for the African context. The findings of all the studies 
summarised in the two tables are informative and highlight the need for similar interventions 
in South Africa, hence the present study aimed to develop, implement and determine the 
effectiveness of a health promotion intervention for clients with type 2 diabetes mellitus.  As 
observed in the current literature, self-efficacy, knowledge about diabetes and the 
management of the disease as well as effective metabolic control are lacking for many.  
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Several reasons could be ascribed to this tendency.  Is it due to ineffective counselling of 
health care providers or could it be because of patients‟ obliviousness about the disease?  The 
present study focusses not only on addressing the factors influencing clients with type 2 
diabetes mellitus‟ self-management behaviour, but also on the empowerment of the clients 
through the implementation of a developed health promotion intervention.  Results of the 
current study could be used in an effort to develop recommendations which will enhance the 
overall delivery of diabetes services at primary health care facilities in South Africa. 
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Table 2.2  Summary of health promotion interventions for clients with type 2 diabetes mellitus conducted in developing countries from  
                2006 – 2013. 
 
Author  
  &  
Date 
Title Aim & Objectives Population Intervention Outcome measures 
Abdo & 
Mohamed (2010) 
Effectiveness of a health 
education program for type 2 
diabetes mellitus patients 
attending Zagazig University 
Diabetes Clinic, Egypt 
To assess the effectiveness 
of a diabetes health 
education program on 
knowledge, attitude and 
blood sugar 
n = 122 
 Female (77) 
 Male (45) 
 
Age:  median (range) 
50 years (41 - 70) 
Duration:  3 weeks 
 Assessment + 
education 
 Education session 
 Post-assessment 
1 hour session for 2 weeks, 
including: 
**general knowledge re  
    diabetes 
**adherence to treatment 
**exercise program 
**diet plan 
**possible complications 
 
 HbA1C 
 Random blood 
glucose 
 Knowledge 
 Attitudes 
 
RESULTS:  A significant improvement was demonstrated in the patients‟ knowledge of and attitude towards diabetes mellitus as well as random blood glucose and HbA1C 
levels of the intervention group. 
 
Chen, Huang, 
Peng, Guo, Chen, 
Jong & Lin 
(2011) 
Effectiveness of a health 
promotion programme for 
farmers and fishermen with 
type 2 diabetes in Taiwan 
To evaluate diabetes control 
and foot self-care after a 
community-based small 
group health promotion 
intervention 
n = 323 
 Female (189) 
 Male (134) 
 
Age:  mean (SD) 
          68.9 years (9.5) 
Duration:  1 year 
 Health assessment 
 Health promotion 
education  
(12 weeks) 
 Telephone 
counselling and 
evaluation 
 
Each session consists of: 
**diet control 
**medication compliance 
 Fasting glucose 
 HbA1C 
 Total cholesterol 
 Triglycerides 
 LDL cholesterol 
 Blood pressure 
 Weight 
 Body Mass Index  
 Waist 
circumference 
 Peripheral 
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**foot care 
**mild to moderate physical  
    activity 
 
neurological 
assessment 
 Peripheral 
vascular 
assessment 
 Foot self-care 
capability 
 
RESULTS:  Most of the physiological variables and foot self-care capabilities showed statistically significant improvement after the intervention. 
 
Wattana, 
Srisuphan,  
Pothiban &  
Upchurch (2007) 
Effects of a diabetes self-
management program on 
glycemic control, coronary 
heart disease risk, and quality 
of life among Thai patients 
with type 2 diabetes 
To compare the HbA1C 
level, CHD risk, and QOL 
between diabetic patients 
receiving a diabetes self-
management program and 
those receiving the usual 
nursing care 
 
n = 147 
 Female (112) 
 Male (35) 
 
Age:  mean (SD) 
          56.8 years (10.2) 
 
Experimental group 
58.4 years (10.05) 
 
Control group 
55.14 years (10.22) 
   Duration: 6 months 
 
Experimental group   
**Education class 120 min 
**4 group discussions    
     (90min/group) 
**2 individual home visits 
     (45 min/visit) 
**patient education manual 
 
Control group 
**physical examination 
**individual health education 
(no structured programme) 
 
 HbA1C 
 Coronary heart 
disease risk 
 Quality of Life 
 
 
RESULTS:  The experimental group demonstrated a significant decrease in HbA1C levels, chronic heart disease risk as well as increase in quality of life compared to the 
control group. 
 
Gallegos, Ovalle-
Berumen & 
Gomez-Meza 
(2006) 
Metabolic control of adults 
with type 2 diabetes mellitus 
through education and 
counselling 
 
To test the efficacy of a 
controlled nursing 
intervention focused on 
education and counselling to 
improve metabolic control in 
adults with type 2 diabetes 
mellitus  
 
n = 45 
 Female (112) 
 Male (35) 
 
Age:  mean (SD) 
          56.8 years (10.2) 
 
Experimental group 
   Duration: 50 weeks 
 
Outcomes measured at 
baseline, 3 months, 6 months, 
9 months and 1 year 
 
Experimental group   
**six educational sessions of  
 HbA1C 
 Body Mass Index 
 Self-care activities 
 Self-care 
capabilities 
 Psychological 
adaptation 
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58.4 years (10.05) 
 
 
Control group 
55.14 years (10.22) 
    90 min 
 
 
**20 individual counselling  
     sessions (30 – 90 min per   
     visit) 
 
including: 
**diabetes and my health 
**eating habits 
**exercise 
**blood sugar levels control 
**foot care 
**incorporating diabetes care  
     into my daily life 
 
Control group 
**routine monthly visit 
 
 Barriers to self-
care 
 
 
RESULTS:  A significant decrease in HbA1C of the intervention group as well as positive effects on all other outcome measures. 
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2.7  POLICIES REGARDING TYPE 2 DIABETES MELLITUS  
An analysis of international, national and local policies on the management of type 2 diabetes 
mellitus at PHC level was done. This process was to gain insight into the prescribed 
management of type 2 diabetes mellitus. Relevant information was captured on a data capture 
sheet and reviewed by two reviewers to highlight commonalities identified. Bardach (2007) 
proposes an 8-step framework for the development, selection and assessment of health 
policies.  Another well-known framework, the Stages Heuristic (Brewer & deLeon, 1983) is 
similar to Bardach‟s framework in that it also proposes several stages including agenda 
setting, a formulation stage, an implementation and evaluation stage.  The last step in 
Bardach‟s framework, and considered by some as „beyond Bardach‟ (Weiner, 2005) involves 
the evaluation of policies.  The content analysis of the policies included the following:   
1. Did it clearly address diabetes mellitus?   
2. Is the policy based on evidence?  
3.  Is the policy outcome measurable?   
4. Is their budget allocations linked to the policy?   
5. Are any monitoring and evaluation procedures included in the policy?  
 
Table  2.3 summarised the findings of the analysis of the international policies.  It is clearly 
highlighted that all these policies undoubtedly address diabetes mellitus.  All of the policies 
addressed type 2 diabetes mellitus specifically and the Canadian policy covered type 1 
diabetes too.  All the policies had clear measurable outcomes, although they differ somewhat 
with regards to exact numbers per outcome measure. However, what is lacking in all of the 
reviewed policies is a budget allocation pertaining to each policy.  All the policies reviewed, 
except for the United Kingdom policy, have monitoring and evaluation procedures in place.  
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Table 2.3  INTERNATIONAL policies regarding diabetes mellitus 
Country Policy name Clearly address  
diabetes mellitus 
Evidence-based Measurable  
outcomes 
Budget  
allocation 
Monitoring 
and 
Evaluation 
procedures 
International 
Diabetes 
Federation 
Global 
guideline for 
type 2 
diabetes, 
2012 
YES 
 
Specifically for 
type 2 diabetes 
 
 
YES 
 
Members of the 
Guidelines Group met to 
hear the synthesis of the 
evidence for each topic of 
diabetes care, and to make 
recommendations  
YES 
 
Diagnosis of diabetes 
*Fasting plasma glucose (FPG) ≥ 7.0  
  mmol/ℓ  
                     or 
*75 g oral glucose tolerance test 
(OGTT) with FPG ≥ 7.0 mmol/ℓ  
                     or  
2 hour plasma glucose ≥ 11.1 mmoℓ 
                     or 
*HbA1c ≥ 6.5%  
                     or 
*Random plasma glucose  
   ≥ 11.1mmol/ℓ 
 
Physical activity 
*30-45 minutes on 3-5 days per week,  
                     or  
an accumulation of 150 minutes per 
week of moderate-intensity aerobic 
activity  
                      and 
*resistance training three times per  
  week. 
 
Blood glucose levels 
*HbA1 c <  7 .0  % 
* pre-prandial fasting levels   
  =  6 .5  mmol/ ℓ 
NO 
 
No evidence found in 
the guideline 
YES 
 
Draft guideline was 
sent out for wider 
consultation to IDF 
member 
associations, 
IDF elected 
representatives 
globally and 
regionally, 
interested 
professionals, 
industry. 
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*postprandial self-monitoring level 
  = 9.0 mmol/ ℓ 
 
Blood pressure 
*≤ 130/80 mmHg 
 
Lipid targets 
*LDL cholesterol < 2.0 mmol/ℓ 
*triglyceride < 2.3 mmol/ℓ  
*HDL cholesterol > 1.0 mmol/ℓ  
*non-HDL cholesterol < 2.5 mmol/ℓ 
*LDL cholesterol should be < 1.8 
mmol/ℓ in established CVD 
 
Canada 
 
Canadian 
Diabetes 
Association  
2008 Clinical 
Practice 
Guidelines  
for the 
Prevention 
and 
Management  
of Diabetes in 
Canada 
 
YES 
 
“These guidelines 
are intended to 
enhance diabetes 
prevention effort 
in Canada and to 
reduce the burden 
of diabetes 
complications in 
people living with 
the disease.” (pg 
.iv) 
 
YES 
 
Developers / committee 
members attended a 
workshop in evidence-
based methodology. 
 
Librarian with expertise in 
literature reviews 
performed a 
comprehensive search of 
the relevant English-
language, published, peer-
reviewed literature using 
validated search strategies. 
 
Developers used 
standardised check lists 
that highlighted the most 
important elements of a 
well-conducted study and 
determined the level of 
evidence. 
 
YES:  outlined for both type 1 and type 
2 diabetes 
 
Diagnostic criteria outlined 
*Fasting plasma glucose ≥ 7.0 mmol/ℓ 
                         or 
*Casual plasma glucose  ≥ 11.1   
   mmol/ℓ 
 
Monitoring glycaemic control 
* HbA1C ≤ 7.0 mmol/ℓ 
* Fasting plasma glucose 4.0 - 7.0  
   mmol/ℓ 
*2hr postprandial plasma glucose 
  5.0 – 10.0 mmol/ℓ 
  
Physical activity guidelines  
*a minimum of 150 minutes of 
moderate to vigorous-intensity aerobic 
exercise per week, spread over at least 
3 days with no more than 2 consecutive 
days without exercise 
*in addition, resistance exercise 3 
 
NO 
 
Cost-benefit analysis  
not included as the 
“most effective  
therapies may not be  
the most cost-effective 
ones”  (pg. S3) 
 
Health care 
professionals are 
encouraged to judge 
independently the 
value of diagnostic, 
prognostic and 
therapeutic 
recommendations of 
the 2008 Clinical 
Practice Guideline 
 
YES 
 
A Dissemination 
and Implementation 
Committee in place 
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Incorporated the evidence 
into “revised, diagnostic, 
prognostic and therapeutic 
recommendations”  
 
times per week 
Nutrition therapy  
*carbohydrate (45 – 60% of energy) 
*protein (15 – 20% of energy) 
*fat (<35% of energy) 
*salt restricted 
*vitamins and mineral supplements 
*alcohol (1-2 units per day) 
 
United 
Kingdom 
Type 2 
diabetes: 
national 
clinical 
guideline for 
management 
in primary 
and 
secondary 
care (update) 
- 2008 
YES 
 
Specifically for 
type 2 diabetes 
YES 
 
“Prior to the 
commencement of the 
guideline development, 
the scope was subjected 
to stakeholder 
consultation in 
accordance with 
processes established by 
the National Institute for 
Health and Clinical 
Excellence (NICE).”  
(pg.7 ) 
 
“The information 
scientist developed a 
search strategy for each 
question.”  
 
“…the health economist 
searched for additional 
papers providing 
economic evidence”  
 
“…critical appraisal and 
YES 
 
Glucose control levels 
* HbA1 c may be >  6 .5  mmol/ℓ 
* pre-meal self-monitoring levels       
   < 7 .0  mmol/  ℓ 
 
Blood pressure  
* < 140 / 80  mmHg 
 
 
 
 
 
 
NO 
 
No evidence found in 
the guideline 
NO 
 
No evidence found 
in the guideline 
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data extraction. All 
procedures are fully 
compliant with the: 
NICE methodology as 
detailed in the „Guideline 
Development Methods –  
Information for 
National Collaborating 
Centres and Guideline 
Developers‟ Manual.”  
(pg.1 1 ) 
 
Scotland Management 
diabetes.  A 
national 
clinical 
guideline 
YES 
 
Specifically for 
type 2 diabetes 
YES 
 
“…using a standard 
methodology based on a 
systematic review of the 
evidence.”  
 
“Further details about 
SIGN and the guideline 
development methodology 
are contained in SIGN 50: 
A Guideline Developer‟s 
Handbook.” 
 
“The evidence base for 
this guideline was 
synthesised in accordance 
with SIGN methodology.” 
 
“A systematic review of 
the literature was carried 
out using an explicit 
search strategy devised by 
a SIGN Information 
YES 
 
Glucose control levels 
* HbA1 c may be <  7 .0  % 
 
Blood pressure (BP)  
*diastolic BP  ≤ 80 mmHg 
*systolic BP  <130 mmHg 
 
Physical activity 
*exercise involving aerobic and/or  
  resistance exercise should be 
  performed on a regular basis. 
 
Dietary advice 
*simple caloric restriction 
*reducing fat intake 
*consumption of carbohydrates with  
  low glycaemic index 
*restricting the total amount of dietary  
  carbohydrate (a minimum of 50 g per  
  day). 
 
 
NO 
 
No evidence found in 
the guideline 
YES 
 
“The draft guideline 
was available on the 
SIGN website for a 
month to allow all 
interested parties 
to comment. 
Individuals and 
organisations which 
participated in the 
consultation are 
listed on the SIGN 
website.” (pg.123) 
 
The guideline was 
also reviewed in 
draft form by 
independent expert 
referees. 
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Officer” all (pg.116)  
 
 
Australia   National Evidence 
Based Guideline 
for 
Blood Glucose 
Control 
in Type 2 Diabetes 
 
 
YES 
 
Specifically for 
type 2 diabetes 
YES 
 
The Expert Advisory 
Groups (EAGs) for the 
National Evidence Based 
Guidelines for Type 2 
Diabetes……. 
 
*overall technical and 
content advice and critical 
comment 
*input into the 
development or revision of 
research questions to 
guide the literature 
reviews 
*guidance on search terms 
and for the literature 
review 
*review of drafts and 
recommendations at 
critical points of their 
development 
*perspectives on the 
feasibility and 
applicability of the 
guidelines 
 
 
Methods Manual which 
provides written 
instructions in identifying 
the steps and processes to 
YES 
 
Glucose control levels 
* HbA1 c ≤ 7 .0  % 
* pre-prandial self-monitoring levels   
  =  6 -8  mmol/ ℓ 
*2 h postprandial self-monitoring  
  levels = 6-10 mmol/ ℓ 
 
 
 
 
 
 
 
 
 
NO 
 
No evidence found in 
the guideline 
YES 
 
The guidelines were 
released for public 
consultation by 
Diabetes Australia.  
 
The call for 
submissions was 
advertised in the 
national public press 
and a front page 
website 
advertisement was 
placed on the 
Diabetes Australia 
website. 
 
The NHMRC also 
advertised the draft 
guidelines in their 
„bulletin‟. 
 
Changes to the 
guidelines as a 
result of public 
consultation and as 
a result of 
independent 
review by the 
NHMRC were 
incorporated into 
the revised final 
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be followed. 
 
 
The provision of a 
selection of key published 
resource material relevant 
to the development of the 
guidelines (NHMRC tool 
kit 2000-2003; NHMRC, 
2007). 
 
Specification and training 
of research staff on the 
search process 
 
 
 
guidelines 
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In addition to the international policies provided and summarised above, national policies 
were also analysed.  These are summarised in table 2.4 below.  The 2012 SEMDSA is the 
important policy guiding diabetes care in South Africa.  This policy is largely based on the 
Canadian Diabetes Association 2008 Clinical Practice Guidelines for the Prevention and 
Management of Diabetes in Canada; hence the similarity in measurable outcomes of the two 
policies. 
 
A policy is also available for the Western Cape.  However, unlike the international and 
national policies, this one does not address diabetes mellitus specifically, but five (5) 
conditions, namely cardiovascular disease, chronic obstructive pulmonary disease, diabetes, 
hypertension and epilepsy.  Although this policy was developed within the context of  
national and provincial policy perspectives, clear measurable outcomes are not stated in the 
policy. 
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Table 2.4  NATIONAL policy regarding diabetes mellitus 
Country Policy name Clearly address  
diabetes 
mellitus 
Evidence-based Measurable  
outcomes 
Budget  
allocation 
Monitoring 
and 
Evaluation 
procedures 
South 
Africa 
The 2012 
SEMDSA 
Guideline for the 
Management 
of Type 2 
Diabetes 
Yes 
 
Specifically for 
type 2 diabetes at 
primary care 
level 
YES 
 
The information presented 
was interrogated and 
amendments and additions 
were suggested. The 
discussions were evidence 
based, but where evidence 
was lacking, a consensus 
among participants was 
adopted.  
 
The Committee was 
guided by „best practice‟ 
and not economic 
analyses. 
 
The Steering 
Committee had to amend / 
rewrite their sections as 
per recommendations from 
the Guideline Meeting. 
 
These revised draft 
documents were then 
posted on the SEMDSA 
secure website for further 
comments from SEMDSA 
members and the 
Department of Health. 
YES 
 
Diagnosis of diabetes 
*Fasting plasma glucose (FPG) ≥ 7.0  
  mmol/ℓ  
                     or 
* 2 hour plasma glucose ≥ 11.1 mmoℓ 
                     or 
*HbA1c ≥ 6.5%  
                     or 
*Random plasma glucose  
   ≥ 11.1mmol/ℓ 
 
Nutritional therapy 
*carbohydrate (45 – 60% of energy) 
*protein (15 – 20% of energy) 
*fat (<35% of energy) 
*salt (<2.3 gram per day) 
*vitamins and mineral supplements for  
  selected individuals 
*alcohol (1-2 units per day) 
 
Physical activity 
*150 minutes of moderate-intensity per  
   week 
                          or 
*75 minutes of vigorous-intensity per 
   week 
                         and 
*resistance exercise 2-3 times per week 
NO 
 
No evidence found in 
the guideline 
YES 
 
Draft document was 
posted on the 
SEMDSA secure 
website for 
comments by 
SEMDSA members 
and the Department 
of Health 
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Glycaemic control 
Newly diagnosed / no CVD 
* HbA1c ≤ 6.5 % 
* pre-prandial fasting levels   
  = 4.0-7.0 mmol/ℓ 
*2 h postprandial self-monitoring  
  levels = 4.4-7.8 mmol/ℓ 
 
Majority of patients 
*HbA1c ≤ 7.0 % 
* pre-prandial fasting levels   
  = 4.0-7.0 mmol/ℓ 
*2 h postprandial self-monitoring  
  levels = 5.0-10.0 mmol/ℓ 
 
Elderly / high risk 
* HbA1c ≤ 7.5 % 
* pre-prandial fasting levels   
  = 4.0-7.0 mmol/ℓ 
*2 h postprandial self-monitoring  
  levels  < 12.0 mmol/ℓ 
 
CVD risk factors 
Blood pressure 
*<140/80 mmHg 
 
Lipid targets 
*total cholesterol <4.5 mmol/ℓ 
*LDL cholesterol < 1.8 mmol/ℓ 
*triglyceride < 1.7 mmol/ℓ  
*HDL cholesterol 
   women > 1.2 mmol/ℓ 
   men > 1.0 mmol/ℓ 
 
BMI 
*<25kg/m
2 
Cigarette smoking = cessation 
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Table 2.5  PROVINSIONAL policy regarding diabetes mellitus 
Province 
in South 
Africa 
Policy name Clearly address  
diabetes mellitus 
Evidence-based Measurable  
outcomes 
Budget  
allocation 
Monitoring 
and 
Evaluation 
procedures 
Western 
Cape 
Adult Chronic 
Disease 
Management 
Policy 
NO 
 
It is a strategy for 
five key conditions  
 CVD 
 COPD  
 Diabetes 
 Hypertension 
 Epilepsy 
 
 
YES 
 
The policy has been 
developed within the 
context of national and 
provincial policy 
perspectives: 
 The Constitution of 
the RSA (Act 108 of 
1996) 
 National Health Act 
2003 
 National Strategic 
Planning 
 National guidelines 
for chronic disease 
management 
 Medicine and Related 
Substance (Act 101 of 
65) 
 Healthcare 2010 
 Comprehensive 
Service Plan 
 
NO  
 
No evidence found in the guideline – 
the management protocols of the 
districts must be followed. 
 
 
NO 
 
No evidence found in 
the guideline 
YES 
 
Integrated Audit 
Tool for chronic 
disease management 
 For the facility 
 For each patient 
 
 
 
 
60 
 
The section above provided a summary of the policies guiding diabetes mellitus available 
both internationally and nationally.  Policies are an important aspect as seen in the UK‟s 
Medical Research Council framework (discussed later in 2.8). Policies / guidelines are 
intended to guide practice and inform general patterns of care.  It is also intended to enhance 
diabetes prevention efforts and to reduce the burden of diabetes complications in people 
living with the disease.  As stated in the Canadian Diabetes Association 2008 Clinical 
Practice Guidelines for the Prevention and Management of Diabetes in Canada (pg. iv):     
          “Health care professionals must consider the needs, values and preferences of  
          individual patients, use clinical judgement, and work with available human and  
          healthcare service resources in there settings.  It is incumbent upon healthcare  
          professionals to stay current in this rapidly changing field. 
 
2.8  THEORETICAL ORIENTATIONS 
Changing or modifying a harmful behaviour is difficult for most people.  Behaviour is a 
multidimensional phenomenon and therefore requires properly planned interventions that 
take into consideration the innumerable psychosocial processes that are involved in behaviour 
change.   Behaviour change theories provide structures that can be implemented to 
systematically design an intervention and provide useful ways of evaluating the intervention.  
Understanding the way new behaviours are commenced and maintained is central for 
interventions to be successful.  As no one theory can address all variables that contribute to a 
person‟s behaviour and not all theories are applicable to all situations, components of 
different theories may be combined to create a personalised programme for a specific target 
population.   
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Frost (2008) recognised that most theories address eight components of behaviour change: 
 “The person has formed a strong positive intention (or made a commitment) to 
perform the behavior. 
 (There are no) environmental constraints (preventing) the behavior (from occurring). 
 The person has the skills necessary to perform the behavior. 
 The person believes that the advantages of performing the behavior outweigh the 
disadvantages (attitude). 
 The person perceives more social (normative) pressure to perform the behavior than 
not to do so. 
 The person perceives that performing the behavior is more consistent than 
inconsistent with his or her own self-image (personal norms, personal standards). 
 The person‟s emotional reaction to performing the behavior is more positive than 
negative. 
 The person perceives that he or she has the capability to perform the behavior under a 
number of different circumstances (perceived self-efficacy, perceived behavioral 
control).” 
Theorists consider the first three elements as essential and sufficient for behaviour change to 
occur, while the remaining five impact the strength and intention of the change. 
 
The most widely used models of health promotion, including behaviour initiation and 
maintenance are the Health Promotion Model (HPM) (Srof & Velsor-Friedman, 2006), the 
Health Belief Model (HBM) (Rosenstock, Stretcher & Becker, 1988), the Stages of Change 
or Transtheoretical Model (Proschaska & Velicer, 1997), and the Socio-Ecological Model 
(McLeroy, Bibeau, Steckler & Glanz, 1988) and these are briefly described below. 
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2.8.1  The Health Promotion Model 
The Health Promotion Model (HPM) provides a theoretical basis for exploring factors aiding 
in lifestyle behaviour (Srof & Velsor-Friedman, 2006).  The HPM identifies three health 
behaviour determinants: a) individual characteristics, such as age and gender and experiences 
that would assist in informing future behaviours, b) behaviour-specific cognitions and affects, 
e.g. perceived obstacles that prevent action or the perceived benefits of the behaviour and c) 
situational or interpersonal influences, namely environmental or social elements that 
influence health-related behaviour. 
The HPM categorizes the factors influencing behaviours similar to the Health Belief Model. 
Modifying factors, cognitive-perceptual factors and variables influencing the likelihood of 
action, are described. The HPM is more focused on achievement of higher levels of well-
being and self-actualisation whereas the HBM is a health protective model (Pender, 1987).  
Basic needs must be met before the client pursues to higher levels of self-actualisation. 
However, cognitive-perceptual factors are the primary motivating mechanisms for acquisition 
and maintenance of health promoting behaviours.  The cognitive-perceptual elements include 
items such as, importance of health and perceptions of control of health, self-efficacy, and 
benefits of and barriers to health-promoting behaviours (Pender, 1987).  The challenge that 
one faces when using the Health Promotion Model is that if health is not a priority or highly 
valued by the client, he or she may be less likely to act and make the necessary changes to 
lifestyle behaviour. 
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2.8.2  The Health Belief Model 
The Health Belief Model (Figure 2.1) is one of the oldest theories of health education 
(Rosenstock, Stretcher & Becker, 1988).  The researchers reported that the HBM was 
developed to explain the wide failure of people to participate in programmes to prevent 
diseases and was later extended to explain behaviour in compliance to the prescribed 
management regimes for the condition.  It argues that behaviour can best be understood if 
beliefs about health are clear. Janz and Becker (1984) stated that perceived risk, frequently 
postulated as a necessary prerequisite to behavioural change, is a central construct in the 
HBM.  The HBM hypothesize that individuals will act to protect or promote their health if 
they believe that:  (a) they are susceptible to a condition or problem, (b) the consequences of 
the condition are severe, (c) the recommended actions to deal with the problem are beneficial, 
and (d) the benefits of taking action outweigh the costs or barriers. 
The HBM is thus a framework for motivating people to take positive decisions regarding 
their health to avoid negative health consequences.  Despite substantial applications of the 
HBM in research, it has its critics.  Haefner and Kirscht (1970) argued that although changing 
beliefs about health may be enough to change actions; these changes will be inadequate to 
change behaviours that satisfy an array of causes at the same time.  Furthermore, social 
factors are neglected and one should be careful not to blame the victim as the HBM stresses 
personal responsibility which may lead people to feel it is their fault if they cannot solve their 
own problems. 
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Figure 2.1.  Health Belief Model (Rosenstock, Stretcher & Becker, 1988) 
 
2.8.3  Transtheoretical or The Stages of Change Model 
The Transtheoretical Model (TTM) (Proschaska & Velicer, 1997) is an integrative, 
biopsychosocial model designed to describe intentional behaviour change.  From the stages 
perspective, the study of behaviour change is no longer limited to the phase of motivation.  
The dynamic nature of change is a non-linear process with distinct changes.  Processes of 
change are strategies used to move people between stages.  The TTM seeks to include and 
integrate key constructs from other change theories into a comprehensive theory of change 
that can be applied to a variety of behaviours, populations and settings.  The dynamic nature 
of change and the importance of the time dimension are underlined in the TTM. 
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problem 
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action 
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Figure 2.2 The Transtheoretical Model (Proschaska & Velicer, 1997) 
The TTM describes how people undergo a process of change in order to bring about a more 
beneficial behavioural selection (Proschaska & Velicer, 1997).  It is a progression through a 
series of stages.  The pre-contemplation stage is the stage in which individuals do not show 
concern about their risky lifestyle and do not intend to do anything about it in the near future 
(usually quantifies as the next six months).  Lack of knowledge and demoralisation has been 
identified as reasons for individuals to be in this stage.  As soon as they realise the pros of 
changing their behaviour, they will advance to the next stage.  The contemplation stage is the 
stage at which individuals acknowledge their risky lifestyle behaviours and intend to do 
something about it.  In this stage individuals weigh the pros and cons of changing their 
behaviour.  In the preparation stage the individual made a commitment to make the 
behaviour change.  They believe the benefits of behaviour change will outweigh the costs, but 
they may not be entirely committed to their plan.  The action stage involves individual 
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implementing the necessary change.  Finally, the maintenance stage involves the individuals 
attempt to avoid a relapse.  Their confidence increases and their temptation to return to 
unhealthy behaviour decreases. 
Both the Health Belief Model and Transtheoretical Model include self-efficacy as part of the 
respective models.  Bandura (1977) defined self-efficacy as a person‟s estimation of their 
ability to perform the particular behaviour in a particular situation.  It is an important pre-
requisite for behavioural change.  Although both these models describe the individuals‟ 
reactions to situations in which they may find themselves as well as the analytical process 
they go through when attempting to change behaviour, neither of them take into account how 
the individual can be affected by interactions within the social and family context.  The 
support and beliefs from the community has a key influence on individual‟s beliefs about 
their severity and susceptibility (Romer & Hornick, 1992).  Change is unlikely to happen if 
the community not also changes their beliefs. 
Some critique regarding the TTM is that this model considers individual health behaviour 
change in isolation from social and environmental factors.  Furthermore TTM interventions 
usually target people with change potential.  Hence the model does not acknowledge that 
people with lower change potential are often socially or economically disadvantaged.  This 
could lead to further inequities in health promotion (Prochaska, Redding & Evers, 2008). 
The TTM has been employed in research regarding behaviour change in older adults (Kirk, 
MacMillan & Webster, 2010, McNulty, Johnson, Poole & Winkle, 2003).  The model has 
also been applied to older adults in identify gaps in programmes (Lach, Everard, Highstein & 
Brownson, 2004), for instrument design (Padula, Rossi, Nigg, Lees, Fey-Yensan & Greene et 
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al., 2003) as well as planning behavioural change interventions (Burbank, Reibe, Padula & 
Nigg, 2002). 
It is imprudent to generalise the social cognitive theories to the South African context, as 
most of them were developed and evaluated in the United States of America.  Bearing in 
mind South Africa‟s distinctive cultural heritage, it can be inferred that a model that accounts 
for culture and context would be most appropriate in South Africa. It is vital for models to 
address the complexities and interdependencies between socio-economic, cultural, 
environmental and biological determinants of health (Stokols, 1996). 
 
2.8.4  The Social-Ecological Model (SEM)  
Theories can assist with the conceptualisation of a problem (McNeil, Kreuter & 
Subramanian, 2006), and hence this study will draw largely on the Socio-Ecological Model. 
The framework offers a model for the integration of multiple perspectives into the planning 
of interventions for behaviour change.  Wandersman, Valois, de la Cruz, Adkins and 
Goodman (1996) concluded that the Social-Ecological Model (SEM) proposes that an 
individual‟s behaviour is supported and influenced by numerous systems and groups.  SEM 
explains human behaviour in terms of a dynamic, interwoven relationship that exists between 
the individual and their environment and suggest that the most effective approach leading to 
healthy behaviours is a combination of efforts at all the levels of the model, namely 
individual, interpersonal, organisational, community and public policy (Emmons, 2000, 
McLeroy et al., 1988) (Figure 2.3).   
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Figure 2.3  The Socio-Ecological Model  (Wandersman, Valois, de la Cruz, Adkins &      
                   Goodman, 1996) 
 
The present study had drawn upon both the Socio-Ecological and Transtheoretical Models in 
the development and implementation of the health promotion intervention for adults with 
type 2 diabetes mellitus. 
 
2.8.5  United Kingdom Medical Research Council framework 
The Medical Research Council (UK) framework for the development of complex 
interventions will guide the current study (Campbell et al., 2000). This framework has been 
used successfully internationally and it proposes a stepwise approach. This approach includes 
the following:  developing an understanding of the problem, the intervention and determining 
the effectiveness of the intervention. According to Campbell et al. (2007), determining the 
effectiveness of complex interventions can be difficult and time consuming and thus highlight 
the importance of groundwork to obtain desirable outcomes. These authors further posit that 
most health service activities could be seen as complex interventions.  
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According to the MRC framework (Campbell et al., 2000) the following are important in the 
first phase which covers the understanding of the problem:  disease (risk factors); patient 
(beliefs, adherence to treatment); health professionals (accessibility, prescribing practices, 
practices in health promotion); health services (availability of effective preventive and 
therapeutic care); policy (policies on prevention) and the social context (social support).  
Theories can assist with the conceptualization of a problem (McNeil, Kreuter & 
Subramanian, 2006), and hence this phase will draw largely on the Socio-Ecological Model.  
 
Designing, describing and implementing an intervention has been suggested to be the most 
challenging part of the framework (Medical Research Council, 2000). Furthermore, the 
intervention “must engage the target group and affect pathways amenable to change that are 
identified as important to the problem”. Lastly, in determining the effectiveness of an 
intervention, convincing evidence of the effectiveness or lack thereof should be provided.  To 
assist in determining the effectiveness of the health promotion programme, the TTM will 
largely be drawn upon.  Some of the key tasks to be incorporated in this phase includes, the 
identification of feasible and valid outcome measures, recruitment and retention rates, and 
sample size calculation.  
 
2.9 SUMMARY OF THE CHAPTER 
This chapter reviewed the relevant literature pertaining to the prevalence of diabetes mellitus 
and its risk factors among adults. Also reviewed were factors that contribute to the diabetes 
pandemic such unhealthy lifestyle and urbanisation. Moreover, several diabetes self-
management programmes and health promotion interventions and approaches to delay or 
reduce the development of diabetic complications were also reviewed. Policy analysis of 
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international and national policies / guidelines regarding diabetes was summarised.  Lastly, as 
a point of exit, relevant theoretical frameworks underpinning several health promotion 
interventions in clients with diabetes were also reviewed.  The summary is highlighted below: 
 There is a rapid increase in the prevalence of type 2 diabetes mellitus worldwide, with 
           a predicted incidence increase of 54% from 2010 to 2030. 
 This increasing prevalence is linked to urbanisation and associated risk factors such as 
tobacco smoking, obesity and physical inactivity. 
 Type 2 diabetes mellitus accounts for more than 90% of all diabetes cases globally. 
 In South Africa 4.5% of the general population has diabetes.  The estimated 
prevalence for urban South African is between 8 and 13%. 
 The age group mostly implicated in developing countries is in their economically 
productive cycle, namely 35 – 64 years.  
 Lifestyle behaviour change is a key factor in good glycaemic control, an aspect 
central in the prevention or delay of the development of diabetic complications. 
 Lifestyle behaviour change through health promotion interventions, including 
physical activity (aerobic and resistance exercise) and dietary advice, proof to be 
more effective in the management of the diabetes mellitus. 
 Adhering to pharmacological and non-pharmacological management is influenced by 
social factors, attitudes and beliefs as well as knowledge of the disease which increase 
peoples‟ disposition to diabetic complications. 
 The Transtheoretical model has been employed in numerous intervention 
development and implementation while the Socio-Ecological model address the 
complexities and interdependencies between socio-economic, cultural, environmental 
and biological determinants of health. 
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From this chapter, it is evident that clients with type 2 diabetes mellitus in primary health 
care facilities of urban areas have more health promotion and self-management 
empowerment needs than those living in rural settings because of their higher disposition 
to unhealthy lifestyles and obesity. Moreover, most health promotion interventions that 
target clients with type 2 diabetes mellitus are designed for and implemented in 
developed countries; hence not addressing the specific socio-economic and cultural needs 
of the South African population. The current study is designed to address these two 
highlighted gaps. The next chapter will therefore describe the methods used to reach the 
study objectives as outlined in Chapter one. 
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CHAPTER THREE 
METHODOLOGY 
 
3.1. OVERVIEW OF THE CHAPTER 
This chapter provides an overview and rationale for the methodological framework used in 
this study. The research question that guided the study is outlined, followed by a broad 
description of the research setting. This is followed by a description of the participants and 
sampling method used in the study. Furthermore, the chapter describes the study design, 
methods of data collection, and statistical data analysis. In addition, the ethical issues and of 
the study are explained. 
3.2 RESEARCH QUESTION 
The overall goal of the study is to develop, implement and determine the effectiveness of a 
health promotion programme for adult clients with type 2 diabetes mellitus to reduce the 
factors that are associated with the increased risk of developing complications due to the 
disease.  It is hypothesized that adult clients with type 2 diabetes mellitus that participate in 
the health promotion programme would have: 
 increased knowledge regarding nutrition (the role of correct diet) in the 
management of their disease, 
 increased knowledge regarding the role physical activity can play in the 
management of their disease, 
 increased knowledge regarding risk factors for developing diabetes mellitus 
complications and 
 increased self-efficacy to manage their disease. 
 
 
 
 
73 
 
3.3  RESEARCH SETTING 
 
The study was conducted in the Cape Metropolitan District of the Western Cape, one of the 
five (5) district municipalities of the City of Cape Town.  The Cape Metropolitan District 
covers an area of 2 460km
2 
and has a population of 3 740 026 million people.  The 
predominant population group in this district is Coloured (42.4%) and others include Black 
(38.6%), White (15.7%) and Indian/Asian (1.4%).  Afrikaans is the language spoken by most 
of the population, followed by isiXhosa and English (Census, 2011).   
 
 
Figure 3.1  Map of the Western Cape district municipalities. ‘C’ represents the Cape  
                   Metropolitan District 
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3.4  STUDY DESIGN 
An embedded strategy of mixed methods research, specifically the parallel mixed design was 
used for this study, utilising both quantitative and qualitative methods for data collection and 
analysis (Creswell, 2009;  Teddlie & Tashakkori, 2009).  With this type of design the 
qualitative and quantitative strands are planned and implemented to answer related aspects of 
the same overarching research question (Teddlie & Tashakkori, 2009). The researchers 
furthermore reported that the combination of quantitative and qualitative research 
methodology is becoming the preferred method to evaluate public health interventions.  This 
is related to the increase in overall strength and comprehensiveness of study findings 
compared to a single method (Barbour, 2001;  Neuman, 2000).   
The quantitative approach used self-administered questionnaires (reliability and validity 
established), to collect data from clients with type 2 diabetes mellitus and health care 
professionals regarding baseline information. In addition, to determine the effectiveness of 
the health promotion programme, the quantitative approach and specifically the pre-post 
design will be employed.  The qualitative approach used focus group discussions (FGD) and 
semi-structured interviews to explore challenges experienced by clients with type 2 diabetes 
mellitus and health care professionals in the management of the disease within the current 
PHC system.   
 
3.5  METHODS OF DATA COLLECTION 
Data collection for the study was guided by the framework developed by the United Kingdom 
Medical Research Council (MRC, 2000), as discussed in Chapter 2 and will be described 
below for each phase of the study.  
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3.5.1  PHASE 1:  TO DETERMINE CURRENT PRACTICE REGARDING THE  
          MANAGEMENT OF TYPE 2 DIABETES MELLITUS (NEEDS ANALYSIS) 
The first phase of the study essentially develops an understanding of the problem, i.e. the risk 
factors of diabetes mellitus; the clients‟ self-efficacy of the disease; health care professionals‟ 
accessibility, their prescribing practices and their health promotion practices; the availability 
of effective preventive and therapeutic care and lastly the support offered for clients with type 
2 diabetes mellitus. 
 
Study population and sampling 
Currently the Cape Metropolitan District is divided into four sub-structures, namely the 
Eastern and Khayelitsha sub-districts, Klipfontein and Mitchells Plain sub-districts, Northern 
and Tygerberg sub-districts as well as Southern and Western sub-districts.  Twenty two (22) 
Community Health Centres (CHCs) are allocated in the four sub-structures, i.e. Eastern and 
Khayelitsha sub-districts (3 CHCs), Klipfontein and Mitchells Plain sub-districts (4 CHCs), 
Northern and Tygerberg, sub-districts (3 CHCs) and Southern and Western sub-districts (12 
CHCs) (Western Cape Department of Health, 2010).  According to the Western Cape 
Department of Health (2010), 22 215 of the 40 294 clients currently diagnosed with type 2 
diabetes mellitus and managed at PHC level in the Western Cape are from the Cape 
Metropolitan District.  All the CHCs have a specific day on which clients with type 2 
diabetes are managed by a professional sister/nurse or doctor.  The population therefore 
consisted of all the clients diagnosed with type 2 diabetes mellitus at the CHCs in the Cape 
Metropolitan District at the time of data collection.  
 
Stratified random sampling was employed for this study.  The strata are the four (4) sub-
structures of the Cape Metropolitan District.  To ensure equal representation from each sub-
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structure, random selection of CHCs was done proportionately.  Therefore one (1) CHC was 
randomly selected from the following three (3) sub-structures:  Eastern and Khayelitsha sub-
districts, Klipfontein and Mitchells Plain sub-districts, Northern and Tygerberg sub-districts 
and four (4) CHCs from the Southern and Western sub-districts.  Overall, a total of seven (7) 
CHCs were selected. The Department of Health however, only gave ethical clearance and 
permission to conduct the study at six (6) of the selected CHCs (11/7/14;  Reference number 
RP59/2011;  Appendix 2a and 2b).  The other selected CHC was inundated with research 
projects. 
 
To determine the sample size needed for the quantitative part of the study a power calculation 
was done.  At 95% confidence level, with a confidence interval of 5, 378 clients with type 2 
diabetes mellitus had to participate in the study. At each CHC, every 2
nd
 client that visited the 
participating clinic for management of their disease was approached to partake in the study. 
Of the 420 clients who were approached to participate in the study, 384 consented and 
completed the baseline questionnaire for clients with type 2 diabetes mellitus.  However, 49 
questionnaires were not included in the data analysis as it was incomplete.  A response rate of 
79.76% (n = 335/420) was therefore achieved.  The final sample thus consisted of 335 adult 
clients with type 2 diabetes mellitus representing 119 males (35.5%) and 216 females 
(64.5%). 
 
All health care professionals that work in the diabetes clinic at the participating CHCs were 
invited to participate in the study (health professional questionnaire).  Each CHC has 
different health care professionals responsible for their diabetes clinics.  Of the 30 health care 
professionals working in the diabetic clinics at the six (6) participating CHCs approached, 18 
consented to participate in the study.  Therefore a response rate of 60% (n = 18/30) was 
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achieved.  The final sample thus consisted of 18 health care professionals representing 15 
females (83.3%) and three (3) males (16.7%) of predominantly (50%) nursing staff.  Figure 
3.2 provides a summary of the participants of the first phase of the study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2  Summary of the study participants of Phase 1 (quantitative component) 
 
 
Research instruments  
Self-administered questionnaires were used to collect data for the needs analysis.  Both 
questionnaires (for the clients as well as health care professionals) were developed based on 
existing scales.  
Eligibility to participate in the study 
(n = 22 CHCs) 
Proportionately randomised 
(n = 7 CHCs) 
Excluded 
(n = 1 CHC) 
*No ethical clearance from the     
  Western Cape DoH 
Included 
(n = 6 CHCs) 
*Ethical clearance from the   
  Western Cape DoH 
 
 
 
Consented clients 
(n = 384 clients) 
49 questionnaires incomplete 
Analysed (n = 335) 
Response rate = 87.24% 
 
Response rate = 83.75% 
 
 
 
Purposively selected 
(n = 30 HCPs) 
 
 
Randomly selected 
(n = 420 clients) 
 
 Consented HCPs 
(n = 18 HCPs) 
Analysed (n = 18) 
Response rate = 60% 
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The questionnaire for clients with type 2 diabetes mellitus consisted of several sections and is 
outlined below (Appendix 6a, 6b and 6c): 
 
(a)  Socio-demographic information 
This self-constructed scale measured demographic and socio-economic characteristics of the 
clients.  Age was measured on a continuous scale to assist with analysis and interpretation 
(i.e. mean age).  Categorical variables were used for ethnic origin/race, marital status, highest 
level of education, where the client lives most of the year, how many people live with the 
client as well as current employment status.  Self-description, rather than any other method, 
was used for classification of race/ethnicity purposes.  The race/ethnicity variable was based 
on the former government‟s repealed population Registration Act of 1950 (i.e. African/Black, 
Coloured, White and Indian/Asian). Anthropometric measurements of weight, height and 
BMI as well as physiological measurement of blood pressure were obtained in accordance 
with the American College of Sports Medicine Guidelines for Exercise Prescription and 
Testing (2000) to ensure uniformity and accuracy.   
 
(b)  General health and education/advice received 
Four questions were included in this scale, namely self-description of general health 
(excellent = 1;  very good = 2;  good = 3;  fair = 4; poor = 5), whether a HCP ever told the 
client to follow an exercise programme, whether a HCP ever told the client to follow a meal 
plan or diet and whether the client ever received diabetes education.  Answers are given on a 
three-point Likert scale of no = 0;  yes = 1 and not sure = 2 for the last three items.  
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(c)  Self-efficacy of type 2 diabetes mellitus 
Clients responded to a series of statements/items assessing their understanding of 
management practices of the disease, adapted from the validated and reliable Diabetes Care 
Profile (Fitzgerald, Davis, Connell, Hess, Funnell & Hiss, 1996).  Items included overall 
diabetes care, coping with stress, diet for blood sugar control, the role of exercise in diabetes 
care, medications taken, how to use the results of blood sugar monitoring, how diet, exercise 
and medication affect blood sugar levels, prevention and treatment of high/low blood sugar, 
preventions of long-term complications of diabetes, foot care, benefits of improving blood 
sugar control as well as pregnancy and diabetes.  Clients rated each item using a 5-point 
Likert scale ranging from poor to excellent  across 13 items (1 = poor; 2 = fair;  3 = good; 4 = 
very good;  5 = excellent. 
 
(d)  Satisfaction with quality care received at the CHC 
The “Patient survey for Quality of Care scale” (Woodward, Ostbye, Craighead, Gold &  
Wenghofer, 2000) was used to assess clients‟ satisfaction with quality care received.  The 
scale consists of ten (10) items with a 5-point Likert scale ranging from poor to excellent. 
An example of items is: “How satisfied are you with the information given (how clear and 
complete the explanations were) regarding your diabetes?”  Higher scores indicate more 
satisfaction with quality of service received at the CHC.  Three questions dichotomized into  
0 = no and 1 = yes regarding the CHC/clinic, were included.  An open-ended statement for  
suggestions to improve services at the CHC was also included. 
 
(e)  Physical activity participation 
The International Physical Activity Questionnaire-Short Form (IPAQ-S) scale is a self 
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administered questionnaire (Craig, Marshall, Sjöström, Bauman, Booth, Ainsworth et al., 
2003) that measures a broad range of domains of physical activity (Craig, Marshall, Sjöström,  
Bauman, Booth, Ainsworth et al., 2003).   The IPAQ-S asks participants to report activities  
performed for at least 10 minutes during the last 7 days. Respondents are asked to report time  
spent in physical activity at each of three intensities: vigorous, moderate and walking.   
Examples of activities that represent each intensity are provided.    Frequency (measured in  
days per week) and duration (time per day) are collected separately for each type of activity.  
Using the instrument's scoring protocol, total weekly physical activity was estimated by  
weighting time spent in each activity intensity with its estimated metabolic equivalent (MET)  
energy expenditure. The IPAQ scoring protocol ascribes the following MET values to  
walking, moderate intensity activity, and vigorous intensity activity: 3.3 METs, 4.0 METs,  
and 8.0 METs, respectively.  Data collected are reported as a continuous measure and  
presented as median MET-minutes. A combined total physical activity MET-min/week was  
computed (the sum of Walking + Moderate + Vigorous MET-min/week).  The participants  
were thereafter classified as either having low (<600 MET-min/week), moderate (≥600  
<3000 MET-min/week) or high (≥3000 MET-min/week) physical activity levels.  The sitting  
question is an additional indicator variable and is not included in the summary score of  
physical activity. 
 
(f)  Nutrition/Diet 
Eight (8) multiple choice questions from the validated Michigan Diabetes Research and  
Training Center‟s “Brief Diabetes Knowledge Test” was included in this scale (Fitzgerald, 
Anderson, Funnell, Hiss, Hess, Davis et al., 1998).  A total score for each participant was 
constructed on a continuous scale by adding the number of correct answers ranging from 0 to 
8 with higher scores indicating more knowledge of the diabetic diet. The following criteria 
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for knowledge categories were used: inadequate for ≤ 59%, marginal ≥ 60-75% and adequate 
for ≥76% correct answers (Williams, Baker, Parker & Nurss, 1998). 
 
(g)  Support from family and friends 
This measure from the validated and reliable “Diabetes Care Profile” (Fitzgerald et al., 1996)   
assessed the support and help the participant receive with aspects of the management of their  
disease.  Items include support to:  follow his/her meal plan, to take his/her medicine, to  
take care of his/her feet, to get enough physical activity, to test his/her blood sugar and to  
handle his/her feelings about diabetes.  A 5-point Likert scale ranging from strongly disagree  
to strongly agree were used to rate participants‟ perception of support received from family  
and friends across six (6) items. 
 
The questionnaire for health care professionals consisted of four sections and is outlined 
below (Appendix 7): 
(a)  Demographic information 
This self-constructed scale measured demographic characteristics of the health care 
professionals (HCPs).  Age was measured on a continuous scale to assist with analysis and 
interpretation (i.e. mean age).  Questions regarding highest level of education, special 
diabetes training and duration of working in a diabetes clinic were also included. 
 
(b)  Management of type 2 diabetes at the CHC 
The participants had to indicate whether the facility they work at, follow a prescribed  
protocol for management of clients with type 2 diabetes mellitus.  If yes, they had to specify  
the specific protocol.  Lastly, the participants had to indicate which health care professionals  
form part of the multidisciplinary team managing clients with type 2 diabetes mellitus. 
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(c)  Diabetes Attitude Survey (DAS-3) 
The Diabetes Attitude Survey (DAS-3) is a measure of general diabetes related attitudes.  
(Anderson, Fitzgerald, Gorenflo & Oh, 1993).  Answers are given on a 5-point Likert scale 
across 33 items. The scale range from strongly agree to strongly disagree.  The health care 
professionals had to choose the answer they believe is true most of the time or is true for most 
people.  The DAS-3 scoring formulae were used to determine the attitudes of health care 
professionals in five (5) domains/sub-scales, namely need for special training, seriousness of 
diabetes mellitus, value of tight control, psychosocial impact of diabetes mellitus and patient 
autonomy.  The mean score of each sub-scale was calculated.  Participants were classified 
into one of two groups, depending on the participant‟s score on a given sub-scale.  
Participants with a score more or equal to 3.00 were placed in the positive attitude group 
whereas participants with a score less than 3.00 were placed in the negative attitude group.  
 
(d)  Physical Activity Exit Interview (PAEI) 
This scale measured the quality of physical activity counselling content given by health care 
professionals.  It consists of twelve (12) items with options for answers including never = 
0%, Seldom ≤ 25%, sometimes = 50%, often  ≥ 75% and always = 100%. For each of the 
twelve statements, the participants had to choose the best answer they believe is true most of 
the time (internal consistency, α = 0.931). 
 
Reliability and validity 
Reliability is the ability of an assessment tool to give the same result if repeated under the 
same conditions (Bless & Higson-Smith, 2000) while validity is the capacity of the 
assessment tool to measure what it is  intended to measure (Silverman, 2000). Validity is one 
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of the most important criteria by which a quantitative instruments‟ adequacy is evaluated 
(Polit, Beck & Hungler, 2001).  
 
Questionnaire for clients with type 2 diabetes mellitus  
To ensure validity of the instrument, the subsections were adapted from previous 
questionnaires used in similar studies, namely the Diabetes Care Profile and the Brief 
Diabetes Knowledge Test.  Although there are no complete objective methods of assuring the 
acceptable content coverage of an instrument, certain steps were taken to assure content 
validity. 
 
A draft of the questionnaire for clients with type 2 diabetes mellitus, with all the sub-scales, 
was translated into isiXhosa and Afrikaans by independent health care professionals fluent in 
the respective language.  It was then back translated into English by a linguist in Afrikaans 
and isiXhosa respectively.  These questionnaires (English, Afrikaans and isiXhosa versions) 
were administered to a sub-sample of clients with type 2 diabetes mellitus.    This was done 
to assess the face validity and applicability of all the items for this population, its level of 
understandability (clarity of the wording) and the time it would take to be completed.  The 
time taken for the clients with type 2 diabetes mellitus to complete the questionnaire ranged 
from 20 to 30 minutes.  A 30 minute focus group discussion followed the completion of the 
questionnaire to test content validity of the instrument and to see whether it was necessary to 
rephrase or change any of the questions. The results indicated that the instrument was 
relevant to the population and was easily used by the clients. Only a few grammatical 
changes were made. The final questionnaires were send to experts in the field of management 
of diabetes and chronic diseases of lifestyle.    These experts were called on to analyse the 
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items to see if it adequately represents the hypothetical content universe in the correct 
proportions. 
 
After the minor grammatical changes were done, the questionnaires were administered to 
clients in their respective languages (English, Afrikaans and isiXhosa).  To test reliability, the 
same questionnaire was administered two weeks later to the same sub-group of clients. Test-
retest reliability was measured using the correlation-coefficient. The results of the statistical 
analysis are presented in table 3.1 below.  According to Nunnally and Bernstein (1994), an 
ICC of above 0.81 was considered almost perfect agreement; between 0.61 and 0.80 indicates 
substantial agreement; between 0.41 and 0.60 indicates moderate agreement; between 0.21 
and 0.40 indicates fair agreement and below 0.20 is poor agreement. As summarised in table 
3.1, all the sub-scales, except for the English and isiXhosa versions of the “knowledge of 
diet” sub-scale had substantial to almost perfect agreement, indicating good stability. 
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Table 3.1  Psychometric description of scales of client questionnaire 
       (Test-retest reliability / stability) 
Variable  Number Language  Chronbach alpha  95% CI 
                                 of items     
__________________________________________________________________________ 
Health Education     3  English  .762          .382 - .884 
and/or Advice   Afrikaans  .739          .370 - .826 
     isiXhosa  .718          .312 - .807 
_________________________________________________________________________  
Understanding            13  English  .942          .894 - .979 
of diabetes mellitus   Afrikaans  .946          .896 - .978 
     isiXhosa  .884          .780 - .954 
_________________________________________________________________________   
Satisfaction with          10                  English   .741          .492 - .986 
quality of care   Afrikaans  .874          .759 - .950 
     isiXhosa     .704          .432 - .882 
_________________________________________________________________________  
IPAQ-S     4  English  .785          .583 - .915 
     Afrikaans  .782           .367 - .871 
     isiXhosa  .834          .678 - .934 
_________________________________________________________________________  
Knowledge     8  English  .699          .420 - .881 
of diet     Afrikaans  .729          .434 - .912 
     isiXhosa  .693          .415 - .873 
_________________________________________________________________________  
Support    6  English  .773          .557 - .911 
     Afrikaans  .928          .859 - .972 
     IsiXhosa  .907          .818 - .963 
_________________________________________________________________________
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Questionnaire for health care professionals 
The questionnaire administered for health care professionals was only in English. To ensure 
validity of the instrument, the subsections were adapted from previous questionnaires used in 
similar studies, namely the Physical Activity Exit Interview (PAEI) survey and Diabetes 
Attitude Survey (DAS-3). Although there are no complete objective methods of assuring the 
acceptable content coverage of an instrument, certain steps were taken to assure content 
validity. 
 
The questionnaire was administered to a sub-sample of health care professionals.    This was 
done to assess the face validity and applicability of all the items for this population, its level 
of understandability and the time it would take to be completed.  The time taken for the 
health care professionals to complete the questionnaire ranged from 10 to 15 minutes.  A 20 
minute focus group discussion followed the completion of the questionnaire to test content 
validity of the instrument. The results indicated that the instrument was relevant to the 
population and was easily used by the health care professionals. The final questionnaire was 
sent to experts in the field of management of diabetes and chronic diseases of lifestyle.    
These experts were called on to analyse the items to see if it adequately represents the 
hypothetical content universe in the correct proportions. 
 
The questionnaire was administered to the health care professionals.  To test reliability, the 
same questionnaire was administered two weeks later to the same subgroup of health care 
professionals. Test-retest reliability was measured using the correlation-coefficient. The 
results of the statistical analysis are presented in Table 3.2 below.  The criteria of Nunnally 
and Bernstein (1994) were employed to determine the level of agreement of each subscale.  
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The subscales of the health care professional questionnaire also had substantial to almost 
perfect agreement, indicating good stability. 
 
Table 3.2  Psychometric description of scales of health care professional questionnaire 
                  (Test-retest reliability / stability) 
Variable    Number   Chronbach alpha  95% CI 
                                      
__________________________________________________________________________ 
DAS-3            33    .726          .486 - .890 
 
PAEI        12    .931          .868 - .972 
__________________________________________________________________________ 
 
Administrative procedure  
After ethical clearance was obtained from the Senate Research Grant and Study Leave 
Committee of the University of the Western Cape (Appendix 1), permission was sought from 
the Western Cape Department of Health (DoH).  Following the clearance from the Western 
Cape DoH (Appendix 2a & 2b), the facility managers of the approved Community Health 
Centres were contacted telephonically to arrange for a meeting to communicate the 
background of the procedure of the study and to arrange for a specific date of data collection.  
On the day of baseline data collection, written informed consent was sought from all the 
clients with type 2 diabetes mellitus (Appendix 4a, 4b & 4c).   Each participant was taken to a 
room where the anthropometric measurements and blood pressure were taken in private.  The 
resting heart rate and resting blood pressure were recorded using a calibrated, automatic 
sphygnanometer equipped with a pulse-monitoring device in the cuff. The client had to sit for 
at least 5 minutes prior to testing.  The cuff was firmly wrapped around the bare right upper 
arm of the client that rested at an angle of 45 degrees on a table with the palm facing up.  The 
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start button was pressed and once maximum inflation was reached, the reading for both heart 
rate and blood pressure were recorded.  The blood pressure reading was done twice with a 
one minute interval.  Weight was measured using an electronic digital scale.  The clients had 
to remove their shoes and socks as well as excess clothing.  The weight reading was taken 
twice and the final recorded reading was the average of the two readings taken (in kg).  For 
height, a tape measure was fixed against the wall, 10 cm above ground level.  The clients had 
to remove their shoes, stand feet together and arms by the sides. Their heels, buttocks and 
upper back were against the wall. The measurement from the floor to the highest point on the 
head was recorded in centimeters (cm).Thereafter they could complete the rest of the 
questionnaire in the next-door waiting room of the health care facility.   
 
At the beginning of each session, the researcher informed the participants about the study  
(Appendix 3a, 3b & 3c) and their right to withdraw from the study at any time.  Although the 
questionnaires had detailed instructions on how to complete it, the researcher also briefly 
explained how the questionnaire should be filled in. 
 
The consenting health care professionals completed a questionnaire at a time convenient to 
them (Appendix 7) after they were informed about the study (Appendix 3a). The researcher 
arranged to collect the completed questionnaire one week later. 
 
Data Analysis  
Data for clients with type 2 diabetes mellitus and health care professionals was captured on a 
2010 Word Excel spreadsheet and imported into the Statistical Package for the Social 
Sciences (SPSS) version 21.0 to analyze the data.  Descriptive statistics were employed to 
summarise the baseline demographic data of both the clients with type 2 diabetes mellitus and 
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health care professionals.  Continuous variables such as age, height and weight were 
expressed as means (SD).  Categorical variables such as gender and level of education were 
expressed as frequencies and percentages.  Inferential statistics (cross tabulations) were used 
to determine the distributions of cases in the various groups. Significant differences were 
tested for using the Chi-square test (e.g. socio-demographic data and diabetes risk factors) 
and Independent-Samples t-test (mean scores).  Statistical significance was set at an alpha 
level of 5%.  
 
An open-ended question as part of the “Quality of Care” scale was analysed qualitatively.  
The main categories of the responses were identified and reported on in Chapter 5.  
 
3.5.2  PHASE 2:  TO EXPLORE THE CHALLENGES EXPERIENCED BY HEALTH  
          CARE PROFESSIONALS AND CLIENTS WITH TYPE 2 DIABETES  
          MELLITUS REGARDING THE MANAGEMENT OF THE DISEASE  
 
Study population and sampling 
Eight (8) conveniently selected clients with type 2 diabetes mellitus per participating CHC 
(six randomly selected CHCs in total) that completed the baseline questionnaire were invited 
to participate in the FGD.  Therefore a total of 48 clients were invited.  None of the invited 
participants from one of the CHCs agreed to take part; hence the total of 26 clients was 
recruited from five (5) CHCs resulting in a response rate of 54.2%.  A total of six (6) FGDs 
were conducted. The allocation per participating CHC is illustrated in figure 3.3 below. 
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Figure 3.3  Focus group allocation per participating CHC 
 
All eighteen (18) health care professionals that completed the baseline questionnaire were 
invited to participate in the interviews.  Only 6 consented to partake; hence a response rate of 
33.3% was obtained. 
 
Administrative procedure  
The focus group discussions were done on a day convenient for the invited clients.  It was 
conducted at a venue provided at each participating CHC.  
 
Individual appointments were made with each health care professional that consented to 
participate in the interview.  A time convenient for the health care professional was arranged 
to do the interview.   
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Data collection method  
Focus group discussions (FGD) were used to explore the challenges experienced by clients 
with type 2 diabetes in the management of their disease.  Focus groups, a commonly 
employed qualitative data collection method, allow the participants, in interaction with each 
other, to speak for themselves in the context of their own experience (Bergin, Tally & Hamer, 
2003).  It has also been identified as a valuable tool in health promotion needs assessment 
(Tipping, 1998).  Each FGD was facilitated by two facilitators, namely the researcher acting 
as discussion leader/observer and a scribe/recorder. The participants were informed about the 
aim of the discussions and that everyone must feel free to participate as there is no right or 
wrong answer.    The procedure was explained to the participants and each consented 
participant completed a focus group discussion binding form (Appendix 5a & 5b). The 
facilitator guided the discussions to permit and encourage participation from everyone in the 
language used by the majority of the participants.  The decision about language medium was 
made by the group.  The sessions were concluded when each participant said they could not 
think of anything else to add.  Each session lasted between 45 minutes to an hour.  The 
responses were audio-taped and recorded on paper. 
 
Furthermore, semi-structured interviews were used to explore the challenges health 
professionals experience in managing the clients with type 2 diabetes within the current 
primary health care system. Each interview was facilitated by two facilitators, namely the 
researcher acting as the interviewer/observer and a scribe/recorder. Interviews were 
conducted in English after permission was obtained to record the interviews (Appendix 4d) 
and took approximately 20 minutes to complete.  
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Trustworthiness  
According to Lincoln and Guba (1985) trustworthiness in qualitative data is measured by its 
credibility which is determined by the match between assembled realisms of the participants 
and the data drawn from the participants presented by the researcher.  In this study, 
trustworthiness was enhanced through the strategies detailed below: 
1. Credibility (internal validity):  During the sessions field notes were compared and 
discussed (member checking) for their accuracy.   Each participant was given a 
summary of the discussions after the session.  Participants were also given time to 
comment on whether or not they felt the data was interpreted in a manner congruent 
with their own experiences. Furthermore, the transcribed verbatim draft was given to 
a colleague, who was not involved in the study for her view.  Any matters raised by 
her were incorporated into the written notes. 
2. Transferability (external validity):  A detailed description of the target population and 
setting in which the health promotion programme is intended to be adapted were 
described.  Furthermore, several of the data analysis documents are available and give 
other researchers the ability to transfer the conclusions of this study to other 
projects/research. 
3. Dependability (reliability):  This was achieved by ensuring that the audit trail 
consisting of the methodology, original transcripts, data analysis documents, field 
notes and comments from the member checking were transparent so that any 
researcher that wants to adapt the process in his/her own setting could do so. 
4. Confirmability, a measure of how well the findings are supported by the data 
collected (Lincoln & Guba, 1985).  A colleague who was not involved in the study 
was provided with the verbatim transcripts, analysis and process notes and summaries 
of the results for her opinion. 
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Data analysis  
Data from the audiotape recordings was transcribed verbatim by an independent person with 
experience in transcription to produce a manuscript.  A comparison was made between notes 
taken during the FGD and interviews, to verify accuracy.  Content analysis was done by 
extracting meaningful ideas of the participants‟ opinions (coding into themes).  Thereafter the 
transcripts were read through several times by the researcher to look for emerging themes.  
Grouping of the themes into broader categories were done in order to fit small categories 
together.  After the derivation of themes, and independent researcher read through the 
transcripts and generated themes that were then compared to the themes of the researcher. 
 
3.5.3.  PHASE 3:  TO DEVELOP A HEALTH PROMOTION PROGRAMME FOR  
           CLIENTS WITH TYPE 2 DIABETES MELLITUS  
This phase entailed the development of an optimal intervention.  According to the United 
Kingdom MRC framework  (MRC, 2000) this is the most challenging part in determining the 
effectiveness of a programme. 
 
Several steps were taken in the development of a health promotion programme for clients 
with type 2 diabetes mellitus.  Firstly, literature regarding diabetes self-management 
techniques and different strategies to deliver health promotion programmes were reviewed to 
gain insight into the best evidence-based practices.  The outcome of this was clearly outlined 
in Chapter 2 under 2.7.  Secondly, data was analysed from phase 1 (outlined in Chapter 4) 
and phase 2 (outlined in Chapter 5) and informed the design phase of the health promotion 
programme.  Key aspects taken into consideration was the knowledge of the clients regarding 
the disease, their self-efficacy in the management of the disease and their physical activity 
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participation. Lastly, consensus on the content of the health promotion programme was 
reached with a Delphi study (methods described below and results outlined in Chapter 6). 
 
Methodology of the Delphi Study 
The Delphi study was originally designed to “obtain the most reliable consensus of opinion of 
a group of experts by a series of intensive questionnaires interspersed with a controlled 
feedback” (Ludwig & Starr, 2005). The panel of the Delphi technique most often consists of 
five to 25 members, as the validity of the technique does not depend on the number of 
participants but rather on the expertise of the panel.   
 
Study population and sampling 
Thirty five (35) experts were selected by nomination of people or organisations. Nominators 
were identified from organisations such as the International Diabetes Federation, WHO and 
international and local universities. These nominators were asked to provide a list of names 
of people with expertise in the management of diabetes mellitus who may be willing to 
participate in the study. 
 
Administrative procedure 
The information sheet (Appendix 8), consent form (Appendix 9) and Round 1 of the study 
(Appendix 10a) were e-mailed to the thirty five (35) experts.   Each person was asked to 
complete the consent form if they are willing to participate in the Delphi study as well as the 
Round 1 data sheet.   The comments from Round 1 were collated and the participants were 
asked in Round 2 to choose the best answer (Yes or No) for each item/statement (Appendix 
10b). This process was repeated until consensus was reached regarding the relevance of the 
information to be included in the health promotion programme, or it became clear that no 
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consensus is possible. Consensus in this study is defined as agreement by 65% or more of the 
participants (Ludwig & Starr, 2005). After consensus had been reached about the relevance 
of the information included in the health promotion programme, the proposed programme 
was finalised (Appendix 11) and implemented at one CHC.  The CHC was randomly selected 
from the six (6) CHCs that participated in the first phase of the study. 
 
3.5.4  PHASE 4:  TO IMPLEMENT THE PROPOSED HEALTH PROMOTION  
          PROGRAMME AT A SELECTED COMMUNITY HEALTH CENTRE  
This phase started with the education of health care professionals regarding the 
implementation of the health promotion programme, in the form of a workshop. 
 
Study population and sampling 
All the health care professionals working with clients with type 2 diabetes mellitus at the 
selected CHC, namely two medical doctors and three nursing sisters were invited to attend a 
workshop.  All accepted and attended the workshop. 
 
Administrative procedure 
The facility manager was contacted telephonically to arrange a convenient time and venue for 
the planned workshop. The key issues that were addressed in the workshop were:   
 results of the baseline data; 
 the outline and content of the proposed programme; 
 strategies for recruitment of participants; 
 recommendations or ideas to optimize compliance to the intervention; 
 perceived barriers to implementation of the programme; 
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 administration issues such as venue, specific day and time, duration of each session, 
and assistance with physiological measurements 
 
Attendants were encouraged to participate fully in the workshop.  The results of this phase 
are presented in chapter 7. 
 
3.5.5  PHASE 5:  TO DETERMINE THE EFFECTIVENESS OF THE PROPOSED    
          PROGRAMME 
As outlined in the United Kingdom MRC framework (MRC, 2000), some of the key tasks to 
be incorporated in this phase include the identification of feasible and valid outcome 
measures, recruitment and retention rates, and sample size calculation.  Therefore the 
proposed health promotion programme was implemented in a pre-test, post-test design.  
 
Study population and sampling 
At the workshop for the health care professionals of the CHC where the implementation took 
place, several suggestions were made for the best way of recruiting the clients with type 2 
diabetes mellitus.  Due to lack of data of the amount of patients with type 2 diabetes mellitus 
attending the CHC, an estimated population was calculated based on personal communication 
with the medical doctors. Each of the doctors sees an average of ten (10) patients with type 2 
diabetes mellitus per day at the CHC. Therefore an estimated 400 patients are seen per month 
at the CHC. The doctors offered to invite every patient they see on a daily basis and keep 
record of their contact details.  Furthermore the facility manager gave permission to draw 
patient records from the administration section of the CHC for contact details of suitable 
clients.  A period of two weeks was set aside for recruitment of clients to participate in the 
intervention.  A total of 153 clients were identified.  However, of the 153 clients identified, 
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91 could not be reached telephonically due to outdated telephone contact details or telephone 
numbers not in use anymore.  Therefore, 62 patients were invited to partake in the 
intervention.  A total of 37 patients agreed and consented to participate in the implementation 
phase of the present study.  At the start of the intervention, 34 clients attended and started 
with the intervention. 
 
Outcome measures 
The outcome measures that were tested before and after the intervention were determined by 
the needs analysis (Phase 1) of the study and included the following: 
Random blood glucose (mmol/ℓ) was recorded after a nurse did the finger prick test while 
the client was sitting in a relaxed position. 
Resting blood pressure (mmHg) was recorded using a calibrated automatic 
sphygnamometer after the client was sitting quietly for at least 5 minutes.  The procedure 
followed is described on pg. 87. 
Weight (kg) was measured using an electronic digital scale. The procedure followed is 
described on pg. 88. 
Height (m) measurement was taken with a tape measure fixed against the wall, 10 cm above 
the ground.  The procedure followed is described on pg. 88. 
BMI (kg/m
2
) was calculated using the formula weight 
                                  m
2 
Knowledge of diet was measured with the validated Michigan Diabetes Research and 
Training Center‟s “Brief Diabetes Knowledge Test” (Fitzgerald et al., 1998).  A total score 
was calculated ranging from 0 to 8.  This score was then converted into a percentage.  
Self-efficacy was measured with the validated and reliable “Diabetes Care Profile” 
(Fitzgerald et al., 1996).  The scale consisted of  13 items and clients rated each item using a 
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5-point Likert scale ranging from 1 = poor to 5 = excellent.  The total score could range from 
13 to 65.   
Level of physical activity was measured with the IPAQ-S scale (Craig et al., 2003).  Clients 
reported activities performed for at least 10 minutes during the last 7 days.  The IPAQ 
scoring protocol was used to calculate the moderate physical activity and total physical 
activity MET-min/week and walking MET-min/week.   
Stage of change for physical activity and diet. The Transtheoretical Model‟s (Proschaska & 
Velicer, 1997) five stages, namely pre-contemplation, contemplation, preparation, action and 
maintenance were given as options to the clients.  The statement/stage that best fit their stage 
for physical activity and diet respectively at the time of data collection had to be chosen. 
 
Description of intervention and procedure 
Prior to the start of the intervention, clients completed a self-administered questionnaire 
requesting for socio-demographic variables and outcome measures.  Physical and 
physiological measurements were done and recorded on their questionnaires.  The 
intervention was implemented once a week for a total of six (6) weeks. Each session last 
approximately one hour.  The following aspects were covered in the 6 weeks of the 
intervention:  introduction (general information on type 2 diabetes mellitus), benefits of 
including physical activity, healthy eating, stress management, possible complications of 
diabetes mellitus and foot care (Appendix 11).  At the beginning of each weekly session 
participants had the opportunity to pose questions related to the previous week‟s topic.  The 
language of instruction was English. All the sessions were interactive and participants were 
encouraged to ask questions and to share their experiences.  Field notes were taken by an 
assistant during each implementation session.  
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Data Analysis  
Descriptive statistics were used to characterise the study sample and report the impact of the 
intervention on the stage of change for physical activity and diet respectively.  Differences 
between pre- and post-test data were compared using paired samples t-tests to evaluate the 
impact of the intervention on continuous variables, i.e. weight, BMI, HGT, blood pressure, 
self-efficacy, level of physical activity and diabetes-related knowledge. Where applicable, 
eta-squared was calculated to report the magnitude of the intervention‟s effect on outcome 
measures. 
 
3.6 ETHICAL CONSIDERATIONS 
Permission and ethical clearance was obtained from Senate Research Grants and Study Leave 
Committee at the University of the Western Cape (UWC) (Appendix 1).  Further permission 
was granted from the Western Cape Department of Health (Appendix 2a & 2b) and the 
facility managers of the participating CHCs.  The study was conducted according to ethical 
practices pertaining to the study of human subjects as specified by the Faculty of Community 
and Health Sciences Research Ethics Committee of the UWC and the Western Cape 
Department of Health.  The following guidelines were followed: 
The purpose of the study was clearly explained by the researcher to the participants, i.e. 
clients with type 2 diabetes mellitus (Appendix 3a, 3b & 3c) and health care professionals 
(Appendix 3a).  Signed, written informed consent was sought from all clients with type 2 
diabetes mellitus (Appendix 4a, 4b & 4c) and health care professionals (Appendix 4a).  
Participation in the study was voluntary.  The participants were informed of their rights to 
withdraw from the study at any time without any consequences.  Participants were treated 
with respect and dignity.  The consent forms, information sheets and questionnaires were 
available in Afrikaans, English and isiXhosa.  Identification codes using numbers were used 
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on data forms to ensure anonymity.  Information obtained from participants is for the study 
only and was handled with confidentiality. Pseudonyms were used to protect participants‟ 
identities when results are published. The researcher collected the questionnaires personally 
and was responsible of ensuring their storage in a locked and secure place.  Information 
obtained from the focus group discussions was handled with confidentiality.  All tapes were 
destroyed once they had been transcribed and documented according to themes.  Clients with 
type 2 diabetes mellitus partaking in the discussion and health care professionals 
participating in the interviews signed a form where they undertake not to disclose any 
information from the focus group discussions (Appendix 5a, 5b & 5c) and interviews 
(Appendix 4d) respectively. All information will be kept for a minimum of five years 
whereafter it will be destroyed.  Minimal perceived risks were expected in the study.  
However, if participants were affected by the study and they experience questions to be 
traumatic, the participants were referred to a counsellor for management.  The findings of the 
study will be made available to the CHC‟s facility managers and the relevant stakeholders at 
the Western Cape Department of Health. 
 
3.7  SUMMARY OF THE CHAPTER 
Primary health care facilities, specifically Community Health Centres (CHCs) in the Cape 
Metropolitan district were the setting for the study.  Both quantitative and qualitative methods 
were employed for data collection from health care professionals and clients with type 2 
diabetes mellitus and are described in detail in this chapter.  Quantitative data was analysed 
by means of descriptive and inferential statistics to determine clients with type 2 diabetes 
mellitus‟ knowledge of diet / nutrition, self-efficacy, physical activity levels as well as 
satisfaction with the quality of care received at the CHCs and health care professionals‟ 
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attitude towards existing concepts in diabetes care as well as their quality of physical activity 
counselling.  Focus group discussions and semi-structured interviews were used to gain 
insight into challenges that clients with type 2 diabetes mellitus and health care professionals 
experienced in the management of the disease.  The results of the quantitative and qualitative 
analysis are presented in Chapters 4 and 5.  The results of the Delphi study are outlined in 
Chapter 6 and the results pertaining to the effectiveness of the health promotion programme 
in Chapter 7. 
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CHAPTER 4 
QUANTITATIVE BASELINE DATA   
UNDERSTANDING THE PROBLEM OF TYPE 2 DIABETES MELLITUS 
 
4.1 INTRODUCTION 
This chapter contains the results of the statistical analysis that attempted to answer the first 
objective of the study, i.e. to determine the current practices with regards to the management 
of diabetes mellitus, to essentially carry out a needs analysis in order to develop an 
understanding of the problem.  The following will be outlined in the chapter: an overview of 
the socio-demographic profile of the clients with diabetes mellitus; the physical, 
physiological measurements and health-related variables of these clients; their satisfaction 
with services; their understanding/self-efficacy of their disease; their participation in physical 
activity, their knowledge of nutrition/diet and finally the support received by them. In 
addition, the general diabetes-related attitudes as well as the quality of physical activity 
counselling of the health care professionals are outlined.  The results are summarised in 
tables where needed. 
 
4.2 SOCIO-DEMOGRAPHIC CHARACTERISTICS OF CLIENTS WITH TYPE 2    
      DIABETES MELLITUS 
Of the 420 clients who were approached to participate in the study, 384 consented and 
completed the baseline questionnaire. However, 49 questionnaires were not included in the 
data analysis as it was incomplete.  A response rate of 79.76% (n = 335/420) was thus 
achieved. As shown in Table 4.1, a total of 335 clients with type 2 diabetes mellitus with a 
mean age of 58.25 years (SD = 10.58) from six randomly selected Community Health 
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Centres (CHCs) participated in this survey, 119 males (35.5%) and 216 females (64.5%). The 
participants were predominantly (48.4%) from the Coloured population group. The majority 
of the participants (81.2%) were 50 years and older.  Fifty seven percent of the participants 
were married or have a domestic partner, while almost half of the participants (50.1%) 
highest level of education is primary school.  Participants were asked where they live most of 
the year and more than half (55.5%) reported in their own home or flat, while 39.7% stayed 
with friends or family.  More than one third (37.7%) of the participants were unemployed 
whilst 33.1% were pensioners. 
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Table 4.1  Socio-demographic characteristics of clients with type 2 diabetes mellitus   
                (n=335) 
Characteristics       Total population  Female     Male 
                  n (%)                        n (%)                 n (%) 
Age (Mean = 58.25 years, SD=10.58) 
<40 years      12 (3.6)    9 (4.2)       3 (2.5) 
40 – 49 years                51 (15.2)  33 (15.3)    18 (15.1) 
50 – 59 years                121 (36.2)   77 (35.6)    44 (37.0) 
60 – 69 years                106 (31.6)                        67 (31.0)              39 (32.8) 
>69 years        45 (13.4)                        30 (13.9)              15 (12.6)  
 
Population group 
African      78 (23.3)  55 (25.5)     23 (19.3) 
Coloured               162 (48.4)  98 (45.4)              64 (53.8) 
White        8 (2.4)     7 (3.2)       1 (0.8) 
Indian/Asian      87 (25.9)  56 (25.9)              31 (26.1) 
Others      -           -     - 
 
Marital status 
Never married     25 (7.5)   21 (9.7)       4 (3.3) 
Married/domestic partner             191 (57.0)                   112 (51.9)               79 (66.4) 
Separated/divorced    27 (8.0)   25 (11.6)               12 (10.1) 
Widowed     82 (24.5)          58 (26.8)               24 (20.2) 
 
Highest level of education  
No schooling     25 (7.5)   21 (9.7)        4 (3.4) 
Primary school               168 (50.1)                      114 (52.8)                54 (45.4) 
Secondary school              140 (41.8)                        81 (37.5)                59 (49.6) 
Tertiary education      2 (0.6)   -        2 (1.7)
  
Living 
Own home/flat               186 (55.5)           118 (54.6)                68 (57.2) 
At friend/family member             133 (39.7)             88 (40.7)                45 (37.8) 
Retirement home      5 (1.5)                            2 (1.0)                    3 (2.5) 
Nursing home       9 (2.7)                            7 (3.2)                    2 (1.7) 
Other        2 (0.6)    1 (0.5)        1 (0.8) 
 
People living with client 
Alone      17 (0.1)   11 (5.1)        6 (5.0) 
1 person     12 (3.6)      10 (4.6)        2 (1.7) 
2 persons     51 (15.2)   34 (15.7)     17 (14.3) 
3 persons               107 (31.9)  66 (30.6)     41 (34.5) 
4 persons     70 (20.9)  51 (23.6)                19 (16.0) 
5 or more persons    78 (23.3)                         44 (20.4)                34 (28.5) 
 
Employment status 
Working full-time    44 (13.1)  19 (8.8)       25 (21.0) 
Working part-time    52 (15.5)  40 (18.5)                12 (10.1) 
Unemployed               126 (37.7)  82 (38.0)      44 (37.0) 
Pensioner                                  111 (33.1)                         74 (34.3)                37 (31.1) 
Other        2 (0.6)                             1 (0.4)                    1 (0.8) 
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4.3  PHYSICAL AND PHYSIOLOGICAL MEASUREMENTS OF CLIENTS WITH  
       TYPE 2 DIABETES MELLITUS 
 
The physical and physiological measurements of the participants by gender are presented in 
Table 4.2.  The mean weight of the participants was 82.78 kg (SD = 15.62), ranging between 
47 kg and 130 kg.  The mean body mass index (BMI) of the study sample was 31.29 (SD = 
6.07). The CDC (2011) standard weight status categories associated with BMI ranges for 
adults‟ guidelines were used to classify the participants into underweight, normal, overweight 
or obese. Among the 335 participants, 54.9% were classified as obese, 31.1% as overweight 
and 14.0% as having normal BMI (see Table 4.2 below). A statistically significant 
association was found for BMI and ethnicity and gender respectively.  The number of 
Coloured participants (42.9%) who were classified as obese was significantly higher than the 
African/Black (31.5%) and Indian/Asian (24.5%) participants (χ² = 18.50, p = 0.005). Among 
the participants classified as obese, the results show that 63.0% of the females and 40.4% of 
the males were classified as obese, with a strong significant association (χ² = 20.56, p = 
0.000).    
 
The mean systolic and diastolic blood pressure for the study sample was 148.73 (SD = 23.05) 
and 87.10 (SD = 12.44) respectively.  According to the National Institute for Health and 
Clinical Excellence (2011), NICE clinical guideline 127 for hypertension (clinical SBP > 140 
mmHg and DBP > 90 mmHg), 78.5% of the participants were classified as hypertensive, as 
shown in Table 4.2.   
 
A random blood glucose (RBG) test was done for all the participants.  It is a non-fasting test, 
therefore the higher reference value.  According to the American Diabetes Association 
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(ADA) guidelines (2013), an average adult should have a RBG test result of between 3.9 – 
7.8 mmol/ℓ.  The participants‟ HGT readings ranged between 4.2 – 22.1 mmol/ℓ with a mean 
of 9.55 (SD = 2.99).  The mean scores for gender were 9.41 (SD = 2.72) and 9.63 (SD = 3.14) 
for males and females respectively.  More than one fifth (22.08%, n = 74) of the participants 
had a HGT reading > 11.1 mmol/ℓ.  The mean HGT reading of the participants classified as 
hyperglycaemic was 14.01 mmol/ℓ (SD = 2.82). 
 
Independent-samples t-tests were performed to test whether there was a statistically 
significant difference in the mean scores of the physical and physiological measurements for 
male and female participants.  As shown in Table 4.2, a significant difference was found in 
height for males (mean = 1.71, SD = 0.07) and females (mean = 1.59, SD = 0.64, t = 15.75, p 
= 0.000) as well as for weight for males (mean = 85.87, SD=15.76) and females 
(mean=81.08, SD=15.30, t =2.72, p<0.05).  Similarly, there was a statistically significant 
difference in body mass index (BMI) for males (mean = 29.54, SD = 5.42) and females 
(mean = 32.26, SD = 6.20, t = 4.02, p = 0.000) and for systolic blood pressure (SBP) for 
males (mean = 152.87, SD = 23.41) and females (mean = 146.46, SD = 20.97, t = 2.57, p < 
0.05). No significant differences were found for the other physical and physiological 
measurements.
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Table 4.2 Physical and physiological measurements of clients with type 2 diabetes mellitus by gender (n=335) 
Variable    Total (n=335)  Males (n=119) Females (n=216) p-value or 95% CI for difference 
Mean Height (m)   1.63 (0.09)  1.71 (0.07)  1.59 (0.064)  0.000  0.104 – 0.133 
Mean Weight (kg)              82.78 (15.62)             85.87(15.76)            81.08(15.30)  0.007  1.320 – 8.268 
Mean BMI (kg/m
2
)              31.29(6.07)            29.54(5.42)             32.26(6.20)  0.000            -4.055 – -1.389   
BMI Categories (n,%) 
   Normal   47(14.1)  28(23.5)  19(8.8)  0.000  – 
   Overweight             104(31.0)  43(36.1)  61(28.2)  0.136  – 
   Obese             184(54.9)  48(40.4)           136(63.0)  0.000  – 
Mean SBP* (mmHg)  148.73(23.05)  152.87(23.41)  146.46(20.97)  0.011  1.497 – 11.317 
Mean DBP** (mmHg) 87.10(12.44)  88.38(13.02)  86.40(12.09)  0.165  -0.815 – 4.766 
Hypertensive*** (n,%) 263(78.5)  98(82.4)  165(76.4)  0.203  –   
Mean HGT (mmol/ℓ) 9.55(2.99)  9.41(2.72)  9.63(3.14)  0.532  -0.886 – 0.458 
Hyperglycemia (n,%) 74(22.08)  24(20.16)  50(23.15)  0.293  – 
Co-morbidities****(n,%) 
   Heart disease  77(23.0)  42(35.3)  35(16.2)  0.000  – 
   High cholesterol levels       100(29.9)  56(47.1)  44(20.4)  0.000  – 
   Hypertension             289(86.3)             102(85.7)             187(86.6)  0.480  – 
*SBP = systolic blood pressure     **DBP = diastolic blood pressure     ***based on physical examination    ****Co-morbidities were self-reported 
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4.4  SELF-REPORTED CO-MORBIDITIES OF CLIENTS WITH TYPE 2 DIABETES  
       MELLITUS 
The participants were asked to report whether they have been diagnosed with any of the 
following three (3) co-morbidities:  heart disease, cholesterol and/or hypertension.  Twenty 
three percent (n = 77) of the participants reported having heart disease while 29.9% (n = 100) 
and 86.3% (n = 289) respectively reported having high cholesterol levels and hypertension 
(see Table 4.2 above).  Males (82.4%, n = 98) were significantly more likely to be 
hypertensive than females (76.4%, n = 165) (χ² = 17.64, p = 0.002) and diagnosed with heart 
disease (35.3% vs 16.2%) (χ² = 14.39, p = 0.001). 
   
4.5   GENERAL HEALTH OF CLIENTS WITH TYPE 2 DIABETES MELLITUS 
The participants were asked to report on their general health.  A 5-point Likert scale was 
employed to describe their general health, namely excellent, very good, good, fair and poor. 
The majority of the participants reported having good (55.2%, n = 185) and fair health 
(37.9%, n = 127) (see Table 4.3 below).  No significant gender difference was found for 
general health. 
 
Almost all the participants reported that they have received advice to follow an exercise 
programme (99.1%, n = 332) and a meal plan/diet (98.2%, n = 329).  However, only 6.3%  
(n = 21) of the participants ever received formal diabetes mellitus education (i.e. attended a 
series of classes or met with an individual or health professional responsible for education 
with regards to diabetes) (see Table 4.3 below).   
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Table 4.3  Description of general health and advice/education received by gender 
(n=335) 
 
Variable    Total (n=335)  Male (n=119)  Female (n=216) 
           (n,%)                    (n,%)       (n,%) 
General Health 
   Excellent         7(2.1)     1(0.8)  6(2.8)  
   Very good         10(3.0)     4(3.4)  6(2.8) 
   Good         185(55.2)     74(62.2)  111(51.4) 
   Fair          127(37.9)     39(32.8)  88(40.7) 
   Poor          6(1.8)     1(0.8)  5(2.3) 
Advice/Education received        
   Told to exercise        332(99.1)     118(99.2)  214(99.1) 
   Told to follow meal plan       329(98.2)     119(100)  210(97.2) 
   Formal diabetes education     21(6.3)     7(5.9)  14(6.5) 
  
 
 
4.6   PARTICIPANTS’ SELF-EFFICACY OF THEIR DISEASE 
Clients responded to a series of statements/items assessing their disease, adapted from the 
validated and reliable Diabetes Care Profile.  The participants rated each item using a 5-point 
Likert scale ranging from poor to excellent  across the 13 items (1 = poor; 2 = fair;  3 = good; 
4 = very good;  5 = excellent). The data is presented in Table 4.4 below.   
 
Independent-samples t-test was conducted to compare the mean values of the self-efficacy of 
the disease for males and females.  Females score higher in all the statements than males.  For 
twelve (12) of the statements/items females score significantly higher than males.  For overall 
diabetes care, mean scores indicated a significant difference for males (mean = 2.51, SD = 
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.502) and females (mean = 2.82, SD = .543, t = -5.16, p = .000). Diet for blood sugar control 
as well as the role of exercise in diabetes care were significantly higher for females than 
males (p = 0.000).  Females had a significantly higher understanding of the prevention and 
treatment for both low and high blood sugar as well as the prevention of long-term 
complications of diabetes (p < 0.05).  The results also suggest that females have significantly 
higher understanding of foot care compared to males (see Table 4.4). 
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Table 4.4 Gender differences in self-efficacy of their disease of clients with type 2 diabetes mellitus (n = 335)  
Statement      Total (n=335)  Male (n=119)  Female (n=216) p-value         95% CI for 
                                                                  Mean (SD)          Mean (SD)                 Mean (SD)                                    difference 
 
Overall diabetes care    2.71(.549)  2.51(.502)  2.82(.543)  0.000  -.428 - -.195 
        
Coping with stress     2.04(.506)  1.96(.458)  2.08(.527)  0.036  -.234 - -.008 
      
Diet for blood sugar control    2.86(.495)  2.74(.441)  2.93(.510)  0.000  -.296 - -.086 
      
The role of exercise in diabetes care   2.41(.566)  2.26(.512)  2.50(.579)  0.000  -.355 - -.114 
 
Medications you are taking    2.96(.459)  2.88(.349)  3.00(.506)  0.017  -.205 - -.021 
    
How to use the results of blood sugar   2.81(.545)  2.71(.490)  2.87(.567)        0.015  -.273 - -.030 
 
How diet, exercise and medicines   2.61(.582)  2.50(.535)  2.68(.598)  0.005  -.314 - -.055 
affect blood sugar levels 
 
Prevention and treatment of high blood sugar 2.88(.509)  2.75(.473)  2.96(.513)  0.000  -.320 - -.101 
 
Prevention and treatment of low blood sugar 2.88(.515)  2.76(.469)  2.95(.526)      0.000  -.308 - -.087 
 
Prevention of long-term complications  2.92(.495)  2.80(.462)  2.99(.501)  0.000  -.299 - -.085 
 
Foot care      3.20(.623)  3.07(.533)  3.27(.657)  0.002  -.336 - -.076 
      
Benefits of improving blood sugar control  2.74(.639)  2.67(.569)  2.78(.673)  0.148  -.249 - .038 
 
Pregnancy and diabetes    1.43(.679)  1.14(.456)  1.58(.730)  0.000  -.568 - -.313 
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4.7 SATISFACTION WITH QUALITY CARE RECEIVED OF CLIENTS WITH TYPE 2  
      DIABETES MELLITUS 
The Patient survey for Quality of Care scale was used to assess clients‟ satisfaction with the 
quality of care received at the Community Health Centre (CHC).  The scale consists of ten 
(10) items with a 5-point Likert scale ranging from poor to excellent (1 = poor, 2 = fair,  
3 = good, 4 = very good, 5 = excellent).  The data is presented in Table 4.5.  Higher scores 
indicated more satisfaction with the quality of care received. 
 
Independent samples t-test was conducted to compare the mean values of the 
statements/items for satisfaction with quality care for males and females.   Males were more 
satisfied with the quality of care received than females. No significant gender differences 
were found on any of the satisfaction with quality of care outcomes. 
 
Responses to the three (3) validity items indicated that only a few clients felt that they were 
asked to leave the clinic before that felt ready to do so (n=9, 2.7%).  More than one tenth 
(n=42, 12.5%) of the clients stated that they sought medical attention as a result of the 
services rendered at the CHC, while only five (5, 1.5%) of the participants would not 
recommend the clinic to family and friends if they are in need of such services.
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Table 4.5  Gender differences in the mean satisfaction with the quality care scores of clients with type 2 diabetes mellitus (n = 335)  
 
Statement      Total (n=335)  Male (n=119)  Female (n=216) p-value 95% CI  for 
                                                         Mean (SD)          Mean (SD)                  Mean(SD)      difference 
 
Waiting time to get an appointment  2.46(.682)  2.45(.647)  2.47(.701)  .776  -.176 - .131 
        
Waiting time in clinic room    2.21(.702)  2.22(.613)  2.20(.748)  .798  -.130 - .169 
to see a health care professional    
 
Instructions given by clinic    2.09(.751)   2.08(.738)  2.09(.760)  .844  -.186 - .152  
staff to prepare you for the visit    
 
Ease of getting information from clinic staff 2.60(.652)  2.66(.601)  2.57(.678)  .190  -.407 - .236 
 
Clear and complete explanations on  2.84(.536)  2.87(.486)  2.83(.562)  .599  -.088 - .153 
information given by clinic staff  
  
Concern and caring by clinic staff   3.02(.738)  3.10(.706)  2.98(.753)  .157  -.046 - .285 
   
Safety and security of you and belongings  3.08(.722)  3.12(.653)  3.06(.757)  .452  -.100 - .224 
 
Privacy      3.22(.650)  3.27(.578)  3.19(.686)  .287  -.067 - .255 
 
Clarity of instructions upon leaving  2.23(.764)  2.26(.719)  2.21(.788)  .550  -.119 - .224 
   
Overall quality care     2.96(.622)  2.98(.596)  2.94(.637)  .586  -.101 - .179 
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Participants were further requested to respond to an open-ended question regarding their 
suggestions about any improvement of services at the CHCs.  Only 37 (11.04%) of the 335 
participants responded to this question.  These responses are analysed qualitatively and the 
main categories were identified.   These categories included staff concerns, concerns of time 
and communication issues.  With regards to staff concerns, almost all the clients suggested 
more staff that needed or should be made available to them  in  general, especially  increased  
availability of doctors (n = 35, 94.59%), more staff working in the pharmacy of the CHC  
(n = 13, 35.14%), doctors spending more time with a patient (n = 22, 59.46%) as well as 
more friendly and helpful nursing/administrative staff (n = 26, 70.27%).  Suggestions for 
time concerns included shorter waiting  period  for  an  appointment (n = 17, 45.95%)  and  
waiting  time at the CHC (n = 21, 56.56%) in general as well as at the pharmacy (n = 33, 
89.19%) and longer business hours (n = 16, 43.24%).  Communication issues should be 
addressed as follows:  more accurate instructions while at the clinic (n = 11, 29.73%) as well 
as when leaving (n = 19, 51.35%), more feedback  and  communication  from  the  doctor (n 
= 31, 83.78%) as well as better telephonic access to information needed (n = 14, 37.83%). 
See Table 4.6 below. 
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Table 4.6  Summary to open-ended question:  Any suggestions for improvement of services at the CHC (n = 37) 
 
Main Categories  Secondary categories             n(%)  
 
Staff concerns  More staff needed/available in general, especially increased availability of doctors  35(94.59) 
    More staff working in the pharmacy of the CHC       13(35.14) 
    Doctors spending more time with a patient        22(59.46) 
More friendly and helpful nursing/administrative staff       26(70.27) 
 
Concerns of time  Shorter waiting period for an appointment         17(45.95) 
Shorter waiting time at the CHC in general        21(56.56) 
Shorter waiting time at the pharmacy        33(89.19)  
Longer business hours           16(43.24) 
 
Communication issues More accurate instructions while at the clinic       11(29.73) 
     More accurate instructions when leaving         19(51.35) 
More feedback and  communication  from  the  doctor       31(83.78) 
Better telephonic access to information needed       14(37.83) 
___________________________________________________________________________________________________________________
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4.8  PHYSICAL ACTIVITY PARTICIPATION OF CLIENTS WITH TYPE 2  
       DIABETES MELLITUS  
The International Physical Activity Questionnaire-Short Form (IPAQ-S) scale were used to 
collect data regarding the physical activity participation of the clients in three (3) domains, 
i.e. vigorous-intensity, moderate-intensity and walking.  The Guidelines for Data Processing 
and Analysis of the IPAQ were used to compute MET-minutes/week for all three domains as 
well as for the total physical activity score per client.  Thereafter the clients were classified as 
either having low (<600MET-min/week), moderate (≥ 600 <3000 MET-min/week) or high 
(≥3000 MET-min/week) physical activity levels.  
 Three hundred and twenty two (322) questionnaires were included in the data analysis of the 
physical activity component of the study.  Thirteen questionnaires were excluded due to 
unreasonably high data (outliers) or duration of physical activity less than 10 minutes.  Data 
is presented in Table 4.7 below.  A low participation rate was reported for vigorous-intensity 
physical activity (VPA) with 97.8% (n = 315) of the participants not participating in VPA.  
More than half (n = 171, 53.1%) of the clients did not participate in moderate-intensity 
physical activity while only one (0.3%) client reported not walking (wheelchair-bound). 
Independent-samples t-test was performed to test whether there was a statistically significant 
difference in the mean scores of the physical activity domains for male and female 
participants.  As shown in Table 4.7, a significant difference was found in moderate-intensity 
physical activity (MPA) for males (mean = 291.97, SD = 548.94) and females (mean = 
193.42, SD = 340.67, t = 1.99, p = 0.048).  Similarly, there was a statistically significant 
difference for total physical activity scores of male (mean = 870.78, SD = 791.68) and 
females (mean =  679.43, SD = 626.42, t = 2.24, p = 0.026).  No significant differences were  
found for the other physical activity domains. 
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Table 4.7  Gender differences in physical activity participation (MET-minutes/week) of  
                  clients with type 2 diabetes mellitus (n=322) 
 
Variable Total (n=322)        Male (n=117)        Female (n=205)      p  95% CI of
    Mean (SD)             Mean (SD)              Mean (SD)       value  difference          
                      
 
VPA  18.88(155.71)      22.56 (133.64)       16.78(167.28)       0.749     -29.761 – 41.328       
 
MPA  229.23(430.06)    291.97(548.94)   193.42(340.67)    0.048      0.966 – 196.117      
 
WALKING 500.80(430.68)     556.21(458.18)   469.18(404.88)    0.081    -10.837 – 184.888       
 
Total PA 748.96(695.96)     870.78(791.68)     679.43(626.42)     0.026     33.847 – 348.8    
     
SITTING 318.63(106.90)    332.31(110.45)     310.83(104.29)      0.083      -2.813 – 45.770 
VPA = vigorous physical activity 
MPA = moderate physical activity 
 
 
 
Three (3) levels of physical activity were used to classify the participants (n=322) according to 
their total physical activity MET-min/week scores.  Among the 322 participants, more than half 
(n=174, 54.0%) were classified as having low PA levels (<600MET-min/week), while 44.1% 
(n=142) and 1.9% (n=6) had moderate (≥ 600 <3000 MET-min/week) and high (≥3000 MET-
min/week) levels of physical activity respectively.   
 
Gender differences related to physical activity categories as presented in Table 4.8 below.  The 
association between gender and physical activity categories was not significant.  A statistically 
significant association was found for physical activity categories and BMI and age categories.  
The number of obese participants who were classified as having low (64.94%) physical activity 
levels was significantly higher than those classified as having moderate (49.30%) physical 
activity levels (χ² = 17.83, p = 0.001).  Similarly, a significantly higher association was found for 
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participants in the >69 years age group in the low (19.54%) than moderate (1.4%) physical 
activity category (χ² = 67.21, p = 0.000).  No significant associations were found for physical 
activity categories and any of the other physical and physiological measurements. 
 
Table 4.8 Gender differences in physical activity categories (n=322) 
 
Variable    Total (n=322)         Male (n=117)        Female (n=205)      p-value
                            n (%)                  n (%)                      n (%)                      
                      
 
LOW   174(54.0)  56(47.9)  118(57.6) 0.550 
MODERATE  142(44.1)  58(49.6)  84(41.0) 0.138  
HIGH   6(1.9)   3(2.6)   3(1.5)  0.484 
 
 
4.9 KNOWLEDGE OF DIET/NUTRITION OF CLIENTS WITH TYPE 2 DIABETES  
      MELLITUS 
Eight (8) multiple choice questions from the validated Michigan Diabetes Research and Training 
Center‟s Brief Diabetes Knowledge Test (DKT) were included in this scale.  The majority of the 
participants scored 3/8 (n = 102, 30.4%) and 4/8 (n = 95, 28.4%).  The following criteria for 
knowledge categories were used to classify the participants: inadequate for ≤ 59% correct 
answers, marginal for ≥ 60-75% correct answers and adequate for ≥76% correct answers 
(Williams et al. 1998). An alarming 80.30% (n=269) of the participants had inadequate 
knowledge, while 19.40% (n=65) and 0.30% (n=1) had marginal and adequate knowledge of 
diet/nutrition respectively.  Data is presented in Table 4.9 below.  No significant difference was 
found for gender and knowledge categories. 
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Table 4.9  Gender differences in knowledge categories of diet/nutrition of clients with type  
                    2 diabetes mellitus (n=335) 
 
Knowledge categories Total (n=335)         Male (n=119)        Female (n=216)                                    
                                                               n (%)                 n (%)                     n (%)               
                      
 
INADEQUATE   269(80.30)  97(81.51)  172(79.62) 
MARGINAL    65(19.40)  22(18.49)  43(19.91) 
ADEQUATE    1(0.30)  -   1(0.47) 
 
 
4.10 SUPPORT FROM FAMILY AND FRIENDS OF CLIENTS WITH TYPE 2  
        DIABETES MELLITUS 
The participants were asked to report on the support they receive from family and friends 
regarding the management of their disease.  A 5-point Likert scale was used to describe their 
experience of support received, namely strongly disagree, somewhat disagree, neutral, 
somewhat agree and strongly agree across six (6) statements.  The data is presented in Table 
4.10 below. 
 
Independent samples t-test was conducted to compare the mean values of the statements for 
support received from family and friends for males and females.  As in the total group, males 
score higher in all the statements than females.  The mean scores for support to follow a meal 
plan was significantly  higher  for  males (mean = 4.08, SD = .815)  than  females  (mean = 3.20,  
SD = 1.075,  t (300.9) = 8.39, p = .000).  Similarly, males  received significantly  higher support  
to take care of their feet than females (p = .000) (see Table 4.11).
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Table 4.10 Gender differences in the support received from family and friends of clients with type 2 diabetes mellitus (n = 335)  
 
Statement      Total (n=335)  Male (n=119)  Female (n=216) p-value 95% CI                                                   
           Mean (SD)          Mean (SD)                 Mean (SD)            for difference 
 
 
MY FAMILY AND FRIENDS HELP  
AND SUPPORT ME A LOT TO: 
 
follow my meal plan     3.51(1.075)  4.08(.815)  3.20(1.075)  .000  .671 – 1.082  
take my medicine     3.37(1.070)  3.78(.993)  3.14(1.044)  .000  .407 – .869 
take care of my feet     3.62(1.010)  4.08(.783)  3.37(1.035)  .000  .507 – .903 
get enough physical activity    3.25(.986)  3.61(.912)  3.05(.968)  .000  .354 – .780 
test my sugar      3.48(1.029)  3.96(.867)  3.22(1.019)  .000  .528 – .943 
handle my feelings about diabetes   3.58(.975)  4.03(.753)  3.34(.998)  .000  .497 – .878 
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4.11 SOCIO-DEMOGRAPHIC CHARACTERISTICS OF HEALTH CARE  
            PROFESSIONALS 
All health care professionals that work in the diabetes clinic at the participating CHCs were 
invited to complete the Health Care Professional questionnaire (Appendix 7).  Of the 30 
health care professionals working in the diabetic clinics at the six (6) participating CHCs and 
approached, 18 consented to participate in the study.  Therefore a response rate of 60% (n = 
18/30) was achieved.  The final sample thus consisted of 18 health care professionals 
representing 15 females (83.3%) and three (3) males (16.7%) of which 66.7% were nursing 
staff (see Table 4.11).  Eleven (61.1%) of the participants had special diabetes training while 
two thirds of the participants (66.6%) work for more than 2 years at the specific CHC. 
 
Table 4.11  Socio-demographic characteristics of health care professionals  (n=18) 
Characteristics         Total population  Female      Male 
       (n=18)                    (n=15)                      (n=3) 
 
Age (Mean, SD) years   42.67(10.92)  44.60(10.76)  33.00(6.00) 
 
Gender (n,%)    -   15(83.3)      3(16.7) 
      
Occupation (n,%) 
   Nursing staff    12(66.7)  10(66.7)  2(66.7) 
   Physiotherapsit   2(11.1)   2(13.3)   - 
   Medical doctor   4(22.2)   3(20.0)   1(33.3) 
 
Special diabetes training (n,%) 
   Yes     11(61.1)  9(60.0)   2(66.7) 
   No     7(38.9)   6(40.0)   1(33.3) 
 
Duration working at CHC (n,%) 
   <6 months    3(16.7)   2(13.3)   1(33.3) 
   6 – 12 months    3(16.7)   2(13.3)   1(33.3) 
   >2years    12(66.6)  11(73.3)  1(33.3) 
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The HCPs reported the following professions to form part of the multi-disciplinary team:  
medical doctors, physiotherapists, nursing staff, dieticians, social workers as well as health 
promotion officers (HPOs).  All the participating CHCs follow a pre-scribed diabetes 
management protocol. 
 
4.12  ATTITUDES TOWARDS DIABETES OF HEALTH CARE PROFESSIONALS  
The Diabetes Attitude Survey (DAS-3) was employed to measure the health care 
professionals‟ attitudes towards diabetes.  The health care professionals had to choose the 
answer they believe is true most of the time or for most of the people, ranging from strongly 
agree to strongly disagree across 33 Likert scale items.  The mean score of the five (5) sub-
scales, namely the need for special training, seriousness of diabetes mellitus, value of tight 
control, psychosocial impact of diabetes mellitus and patient autonomy were calculated.  
Participants with a mean score of ≥ 3.00 on a given sub-scale were placed in the positive 
attitude group, whereas those with a mean score of < 3.00 were placed in the negative attitude 
group.   
 
All five (5) of the sub-scales of the DAS-3 exceeded the neutral point of 3, indicating positive 
attitudes toward existing concepts of diabetes care.  „Need for special training‟, „value of tight 
control‟ and „psychosocial impact of diabetes mellitus‟ scored 4.57(0.314), 4.32(0.237) and      
4.17(.261) respectively, indicating even more positive attitudes, as illustrated in Table 4.12.  
A substantial number of responses for certain sub-scales were neutral (=3).  The items with 
the highest neutral scores were: „…people whose diabetes is treated by just diet do not have 
to worry about getting many long-term complications‟ and „…the emotional effects of 
diabetes are pretty small‟. 
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Table 4.12 Results of DAS-3 of health care professionals (n = 18) 
 
Sub-scale  No of      Mean(SD)  Range   %  % 
                                     items            Pos                Neg 
 
 
Need for special 5       4.57(0.314) 4.00 – 5.00  100  -
training 
 
Seriousness of 7      3.64(0.235) 3.29 – 4.14  100  -
type 2 DM 
 
Value of tight  7      4.32(0.237) 4.00 – 4.71  100  - 
control 
 
Psychosocial  6      4.17(.261)  3.67 – 4.67  100  - 
Impact of DM 
 
Patient autonomy 8      3.50(0.272) 3.13 – 4.13  100  - 
 
 
 
4.13  THE QUALITY OF PHYSICAL ACTIVITY COUNSELING CONTENT OF  
         HEALTH CARE PROFESSIONALS  
The Physical Activity Exit Interview (PAEI) scale was used to measure the quality of 
physical activity counselling content of the health care professionals.  The participants had to 
choose the best answer they believe is true most of the time for 12 statements from the 
following criteria:   never = 0%,   seldom = ≤ 25%,   sometimes = 50%,   often = ≥ 75%   and  
always = 100%.  Results of the PAEI scale (Table 4.13 below) indicates that although most 
of the health care professionals discuss the topic of physical activity, the benefits thereof as 
well as giving advice on how to become more physically active (n = 11, 61.1%), most of 
them seldom (n = 10, 55.6%) or never (n = 2, 11.1%) discuss the difficult situations patients 
might encounter or have in trying to become more physically active.  Most of the health care 
professionals never (n = 11, 61.1%) or seldom (n = 3, 16.7%) assist the clients with a written 
plan to become more physical active. 
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Table 4.13  Results of PAEI scale of health care professionals (n = 18) 
 
Item          Never  Seldom Sometimes    Often           Always 
           n (%)     n(%)     n(%)         n(%)   n(%) 
 
Do you discuss the topic of physical activity with your patient?   -       2(11.1) 3(16.7) 11(61.1) 2(11.1) 
 
Do you advise your patients to become more physically active?   -  1(5.6)  3(16.7) 11(61.1) 3(16.7) 
 
Do you discuss the benefits of physical activity with your patients?   -  3(16.7) 3(16.7) 11(61.1) 1(5.6) 
 
Do you discuss with your patients their past experiences with    5(27.8) 6(33.3) 4(22.2) 3(16.7) - 
physical activity? 
 
Do you discuss the difficult situations patients might encounter or   2(11.1) 10(55.6) 6(33.3) -  - 
problems they might have in trying to become more physically active? 
 
Do you inform your patients of how FREQUENTLY they should    -  2(11.1) 5(27.8) 10(55.6) 1(5.6) 
exercise? 
 
Do you inform your patients of how LONG they should exercise?   -  3(16.7) 5(27.8) 9(50.0) 1(5.6) 
 
Do you inform your patients of how HARD they should exercise?   1(5.6)  5(27.8) 5(27.8) 7(38.9) - 
 
Do you inform your patients on the TYPE of exercise they should   1(5.6)  3(16.7) 6(33.3) 5(27.8) 3(16.7) 
do? 
 
Do you and your patient put the plan to become more physically   11(61.1) 3(16.7) 4(22.2) -  - 
active in writing? 
 
Do you give any written materials about physical activity or    4(22.2) 8(44.4) 4(22.2) 2(11.1) -  
exercise during each day’s clinic visit? 
 
Do you state to the patients that you are planning to discuss their   8(44.4) 7(38.9) 3(16.7) -  - 
physical activity on a future visit? 
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4.14  SUMMARY OF THE CHAPTER 
The following fundamental results were obtained from the analysis of the quantitative data of 
the clients with type 2 diabetes mellitus: 
1. More than half (54.9%) of the clients with type 2 diabetes mellitus were classified as 
obese and overweight (31.1%) respectively.   
2. Almost eighty percent (78.5%) were classified as hypertensive. 
3. Almost one quarter (22.08%) had a HGT reading > 11.1 mmol/ℓ and were therefore 
classified as hyperglycaemic (mean HGT 14.01, SD = 2.28).   
4. Although almost every client received advice to follow an exercise programme 
(99.1%) and meal plan / diet, only 6.3% attended formal diabetes education sessions. 
5. Low physical activity levels (< 600 MET-min/week) were calculated for 54.0% of the 
study sample while 44.1% have moderate physical activity levels. 
6. Females understanding of the management of their disease were significantly better 
than males.  
7. Males were more satisfied than females with the quality of care received at the 
Community Health Centre (CHC) they attended. 
8. The majority (80.3%) of the clients had inadequate knowledge of diet / nutrition  
           (≤ 59% correct answers). 
9.  In general, males received more support from their family and friends than females to     
 manage their disease. 
 
Results of the data of the health care professionals revealed the following: 
1. The health care professionals had a positive attitude towards existing concepts in 
diabetes care as all five (5) sub-scales of DAS-3 exceeded the neutral point of 3. 
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2. Although most of the health care professionals discuss the topic of physical activity, 
the benefits thereof as well as giving advice on how to become more physically active 
(61.1%), most of them seldom (55.6%) or never (11.1%) discuss the difficult 
situations patients might encounter or have in trying to become more physically 
active. 
 
These results obtained from the analysis and outlined in this chapter were used to assist in the 
development of the health promotion programme.  The next chapter will outline the 
challenges experienced by both the clients with type 2 diabetes mellitus and the health care 
professionals in the management of the disease. 
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CHAPTER 5 
QUALITATIVE BASELINE DATA   
UNDERSTANDING THE PROBLEM OF TYPE 2 DIABETES MELLITUS:  
 
5.1 INTRODUCTION 
This chapter contains the results of the content analysis of the focus group discussion and 
semi-structured interviews which attempted to answer the objective of the second phase of 
the study, namely to explore the challenges experienced by health care professionals and 
clients with type 2 diabetes mellitus regarding the management of the disease.  Focus group 
discussions with clients with type 2 diabetes mellitus as well as semi-structured interviews 
with health care professionals (detailed description of methodology in Chapter 3) were 
employed to explore the participants‟ and health care professionals‟ challenges experienced 
in the management of the disease. 
 
5.2  FOCUS GROUP DISCUSSIONS WITH CLIENTS WITH TYPE 2 DIABETES  
       MELLITUS  
Six focus groups were facilitated by the researcher and research assistant. Twenty six (26) 
clients,  15 females and 11 males with a mean age of 58.92 years (SD = 7.33), agreed to 
participate.  The focus groups took place in a relaxed and convenient setting for all the group 
members.  Each participant was encouraged to effusively participate in the discussions. 
 
5.2.1 Emerging themes 
The emerging themes generated from the thematic analysis of the FGDs are outlined below.  
 Challenges with a healthy eating plan 
 Challenges with physical exercise  
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 Financial constraints 
 Other people‟s understanding of the disease 
 Service received at the Community Health Centre 
 
Verbatim quotes will be used to further exemplify the abovementioned themes.  
 
5.2.1.1  Challenges with a healthy eating plan 
The majority of the participants confided that they find it very difficult to follow a healthy 
eating plan.  Living circumstances was one of the reasons mentioned. 
 
“My wife passed away…..I stay on my own and don‟t cook for myself.  It is so easy to 
just eat bread with something on it.”  (Male, 68 years) 
 
“I stay with my daughter and her family.  I must eat whatever she cooks”.   
(Female, 60 years) 
 
“I stay with my sister and her husband.  She cooks all the food he loves.  It is usually 
unhealthy…..He likes fried foods.  I don‟t have a choice, I must eat what I get.”  
(Female, 66 years) 
 
“I can‟t cook…..I just eat whatever is in the house….usually bread and things like 
pies” (Male, 57 years) 
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However, one of the participants, a live-in domestic worker is very grateful for her 
employers‟ assistance in maintaining a healthy eating pattern. 
 
“The lady and man (employers) are good people.  They make sure that I get all the 
right food and that I eat regularly during the day.  She cooks very healthy and takes 
me for my check-ups every month.”  (Female, 61 years) 
 
A male participant also reported that due to his wife being a type 1 diabetic, they eat regular 
healthy meals. 
 
“My wife is also diabetic, type 1.  She is very good with cooking the right way and the 
right foods.  I don‟t have to worry about anything.”  (Male, 61 years) 
 
Working conditions also make it very difficult for some of the clients to follow a proper meal 
plan. 
 
“I work on a building site.  We don‟t have regular breaks and I am divorced.  So I 
have to pack my own lunch and snacks.  It is so much easier just to buy a pie and 
chips at the shop.”  (Male, 57 years) 
 
“…. To say the least, my boss is very strict and does not allow you to eat while you 
work.  I work in a factory.  Even though I have a letter from the hospital to say that I 
must eat regular small meals, he insists that I „clock in and out‟.  Now I lose pay!” 
(Female, 56 years) 
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“I work long hours at a fast food restaurant.  There is no time to eat properly.” 
(Female, 53 years) 
 
5.2.1.2  Challenges with physical exercise  
The clients expressed awareness of the importance of physical activity although some are not 
engaging in physical activity. Safety in their neighbourhoods was also of great concern to the 
clients. This was expressed by the majority of the participants in the focus groups. The 
following quotations illustrate their sentiments. 
 
“I wish there was a place in the community where I could go to exercise….. like the 
church hall or so.  And I don‟t feel safe to exercise around the house.”  
 (Female, 63 years) 
 
“I get up early in the morning to go to work and then I get back very late.  It is 
already dark outside.  It is really too dangerous to go for a walk then.”   
(Male, 60 years) 
 
Participants also stated that lack of time hamper their physical activity participation. This is 
reflected in the statements below: 
 
“I work full-time in an office and when I get home I must do all my house work myself 
and cook for the family.  I really don‟t have time to exercise during the week.”  
 (Female, 47 years) 
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“I work half-day and then look after my grandchildren in the afternoon.  There is no 
time to do formal exercise.”  (Female, 52 years) 
 
A desire for someone else‟s involvement in physical activities was expressed by a participant, 
as illustrated below. 
 
“I know I must exercise. …I am too scared to walk on my own.  No one in the house 
wants to walk with me.  I‟ve asked so many times, but they are too busy.  It is 
dangerous where we stay…..lots of gangsters.”  (Female, 73 years) 
 
 
Changing a bad habit was also reported to be a challenge when it comes to exercise. 
 
“I am very lazy…I don‟t even like to walk, I actually hate any form of exercise.”  
(Male, 69 years) 
 
“I haven‟t exercise for all the years.  I just don‟t like it and I sat a lot for my work.  
How can you expect me to start now?” (Male, 48 years) 
 
“I am so overweight all the years.  I don‟t have the energy to exercise.  I only do some 
of my house work.  Otherwise I sit all day and watch TV.”  (Female, 63 years) 
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There was a sentiment among the participants that their general feeling of well-being as well 
as physical disabilities precludes them from exercising. 
 
“…some days I am too tired to get out of bed.  I also have a heart problem.”  
(Female, 68 years) 
 
“My foot was amputated last year and now I must walk with crutches.  My hands get 
sore and tired when I walk too much.” (Male, 64 years) 
 
5.2.1.3  Financial constraints 
Lack of money was reported to be a key challenge in the management of type 2 diabetes 
mellitus, whether it restrain the clients from buying healthy food or to go to the Community 
Health Centres for regular check-ups.  It is illustrated in the following excerpts below. 
 
“I get a grant.  My two grandchildren stay with us.  We don‟t have money to buy all 
the right foods like the stuff that you can use in the place of sugar and all the 
vegetables.  The children get a plate of food at school and sometimes we just eat dry 
bread for days.”  (Female, 51 years) 
 
“I only have R450 in a month for groceries.  So I buy cheap stuff, not the vegetables 
that is very expensive” (Female, 59 years) 
 
“My daughter take my grant….so I can‟t buy food myself…I have no money.”  
(Female, 66 years) 
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“Healthy food is a lot of money….actually, all foods are expensive. Pap and bread 
are the cheapest.”  (Female, 71 years) 
 
“I must take a taxi to go to the clinic every month.  It is too far to walk and I 
sometimes feel too weak to walk.  It is very expensive.  I only get a grant and have to 
pay a lot for rent.”  (Male, 68 years) 
 
“My neighbour charges me a lot to take me to the day hospital and fetch me again.  I 
can‟t get to the taxi rank; it is too far from my house.”  (Female, 63 years) 
 
5.2.1.4  Other people’s understanding of the disease 
A few of the participants mentioned that not all people understand what the disease entails.  It 
causes them not to attend family functions or to struggle with proper self-management of the 
disease. 
 
“…. To say the least, my boss is very strict and does not allow you to eat while you 
work.  I work in a factory.  Even though I have a letter from the hospital to say that I 
must eat regular small meals, he insists that I „clock in and out‟.  Now I loose pay!” 
(Female, 56 years) 
 
“They (the work) get cross when I have to change my shifts to go to the clinic.  I can‟t 
help, because I do tell them well in advance when my next appointment is.  It is them 
that don‟t look at it when they draw up the rosters.”  (Female, 47 years) 
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“I can‟t help that my clinic appointment is sometimes on the day of deadlines at the 
work.  My boss refuses then that I can go for my appointment.  Then I don‟t always 
have medication.”  (Male, 60 years) 
 
“I don‟t go to any birthday parties anymore.  There are only pies and other unhealthy 
eats and the people look at you in a funny way if you say you can‟t eat it.”   
(Female, 71 years) 
 
“If I don‟t eat the food my daughter-in-law cooks, she thinks I am full of nonsense and 
gets very angry with me.  But it is not what I am supposed to eat.” (Male, 68 years) 
 
One male participant however, praised his wife for all the extra effort she puts in to assist him 
in managing his diabetes. 
 
“My wife is absolutely wonderful!  She read up about the disease when I was 
diagnosed and goes out of her way to help me eat correctly.  She also walks with me 
around the block every day when the weather allows us to do so.”  (Male, 66 years) 
 
Two (2) of the female participants reported that their employers are very accommodating 
regarding their diabetes. 
 
“They make sure that I get all the right food and that I eat regularly during the day.  
…and takes me for my check-ups every month.”  (Female, 61 years) 
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“My work understands that I must go to the clinic at specific times.  They still pay me 
as long as I bring a letter to say that I was there (at the clinic).”  (Female, 53 years) 
 
5.2.1.5  Service received at the Community Health Centre 
The majority of the participants complained about the service they have received at the 
Community Health Centre.  The long waiting time to see the doctor or sister and to get their 
medication at the pharmacy is a major problem. 
 
“The long queue at the Pharmacy is very bad.  I sometimes wait half a day before I 
get my medication.  And then it is not always the right tablets!”  (Female, 54 years) 
 
“I have arthritis in my knees and hips.  It pains a lot and standing in those long 
queues is really very difficult for me.  They should have more chairs or specific times 
that you must come.”  (Male, 69 years) 
 
“Waiting to see the doctor or sister is very long.  They should get more people to 
work there.”  (Female, 71 years) 
 
“The staff is always in a hurry;  so they don‟t have a lot of time to spend with you.  I 
don‟t get all the information I want as they must help the other people that is waiting 
outside.”  (Male, 68 years) 
 
“There is not enough staff.  It is the governments fault.  They should employ more 
people to work at the clinics.”  (Female, 51 years) 
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Two (2) female participants said they do not have a problem with the long waiting time at the 
CHC. 
 
“I always wait long to see the sister, but I enjoy talking to the people and to sit and 
read my book.”(Female, 61 years) 
 
“…you have to wait long there (at the CHC)…I just talk to the people around me.  It 
does not help to get cross with the system; it will never change.”  (Female, 57 years) 
 
5.3  SEMI-STRUCTURED INTERVIEWS WITH HEALTH CARE PROFESSIONALS 
The semi-structured interviews were facilitated by the researcher and research assistant. All 
the health care professionals that completed the questionnaire (18) were invited to partake in 
the interviews.  Three (3) medical doctors, one (1) sister and two (2) nurses agreed to 
participate.  Of these 5 were females and 1 male with a mean age of 49.83 years (SD= 10.50). 
The interviews took place at a time convenient for each of the health care professionals.  It 
was conducted in a quiet venue and was audio-recorded.  The researcher facilitated the 
interviews and the research assistant made field notes. 
 
5.3.1 Emerging themes 
The emerging themes generated from the thematic analysis of the semi-structured interviews 
with the health care professionals are outlined below.  
 Lack of manpower 
 Lack of time 
 Lack of awareness programmes 
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 Clients‟ non-adherence to non-pharmacological management 
 Poverty 
 Safety 
 
Verbatim quotes will be used to further exemplify the abovementioned themes. 
 
5.3.1.1  Lack of manpower 
All the participants expressed their concerns about the lack of staff at the Community Health 
Centres.  This has a negative impact on the quality of health promotion for instance.  See the 
excerpts below. 
 
“… lack of manpower has a tremendous impact on the effectiveness of the health 
promotion or education part of the management of type 2 diabetes mellitus….”  
(Female doctor, 51 years) 
 
“There is too little staff for the amount of patients that must be seen every day.” 
(Female nurse, 53 years) 
 
“We are understaffed….”  (Female nurse, 43 years) 
 
“It‟s difficult to manage so many patients with so little staff….it‟s a madhouse some 
days...actually most of the days!”  (Male doctor, 28 years) 
 
“It‟s is impossible to manage the high loads of patients effectively with small staff 
numbers.” (Female doctor, 58 years) 
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5.3.1.2   Lack of time 
The sentiment of the health care professionals was that due to the high volume of patients per 
day, not enough time could be spent with each client.  This has a negative impact on the 
quality of care given to the clients. 
 
“There should be enough time to educate patients in groups or individually, if needed.  
To be honest….we just don‟t have enough time.” (Female doctor, 51 years) 
 
“There is really no time….just about enough to briefly educate and give handouts.” 
(Female nursing sister, 47 years) 
 
“…don‟t have enough time to properly educate the patients.”   
(Female nurse, 53 years) 
 
“Because of time constraints with each patient, we just briefly touch on the health 
promotion side of things.”  (Female nurse, 43 years) 
 
5.3.1.3  Lack of appropriate awareness programmes 
Type 2 diabetes mellitus is a lifestyle disease.  All the participants felt that much time and 
money is spent by government and Department of Health on awareness programmes for 
tuberculosis and HIV/AIDS, for instance.  They are concerned that awareness programmes 
for type 2 diabetes mellitus is neglected as so many case are still undiagnosed.  See 
statements below. 
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“…much more must be done by government and Department of Health regarding 
awareness of the disease (type 2 diabetes mellitus) and prevention strategies for the 
development of it.”  (Female doctor, 51 years) 
 
“…worst of all is…there is so many people no knowing they have the disease.  
Awareness programmes should be more visible in the communities.”  
(Female sister, 47 years) 
 
“… too little media coverage regarding diabetes mellitus in general.”   
(Female nurse, 43 years) 
 
“..little emphasise is placed on making people aware of diabetes mellitus…” 
(Female doctor, 58 years) 
 
Most of the participants are of the opinion that due to type 2 diabetes mellitus being a 
lifestyle disease, health promotion and prevention strategies should already start at a young 
age.  The excerpts show their sentiments. 
 
 “…risk factors to develop the disease already start many years before diagnosis.   
Therefore things should be put in place to combat obesity of young people and to 
encourage them to lead a physically active lifestyle.” (Female doctor, 51 years) 
 
“Health promotion should start at school.”  (Female nurse, 53 years) 
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“…and because it (type 2 diabetes mellitus) is something older people get, youngsters 
are not familiar with the risk factors for the disease.  More health promotion should 
be done under the younger population.”  (Female nurse, 43 years) 
 
“Bad habits like physical inactivity and unhealthy eating are already instilled in 
young children.  Health promoting behaviours should therefore start a very young 
age.”  (Male doctor, 28 years) 
 
“Schools should be targeted.”  (Female nursing sister, 47 years) 
 
Another concern of the health care professionals is that experts in the field of health 
promotion are not part of the multi-disciplinary team managing clients with type 2 diabetes 
mellitus. 
 
“There is not a physiotherapist and dietician on the days when the diabetes clinics 
are run.  The nursing staff is doing all the health promotion.  I mean… what do I 
know of exercise prescription? I am not the expert!”  (Female nursing sister, 47 years) 
 
“The physiotherapist does not form part of the multi-disciplinary team.  She is the 
expert when it comes to lifestyle habits like physical activity.  Why is she not part of 
the team?  It does not make sense.”  (Male doctor, 28 years) 
 
“There is no dietician employed permanently.  Anyone available gives handouts 
regarding diet and exercise…just generic stuff.”  (Female nurse, 53 years) 
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5.3.1.4  Clients’ adherence to non-pharmacological management 
Although the clients with type 2 diabetes mellitus get information on healthy eating plans and 
physical exercise, of great concern is their non-adherence to the information and 
recommendations made by the health care professionals. It is illustrated by the statements 
below. 
 
“The patients are very slack when it comes to exercise and eating healthy.  They just 
don‟t want to make any effort from their side.”  (Female doctor, 51 years) 
 
“Ignorance regarding the seriousness of the disease and its complications could 
influence the patients‟ attitude to make the necessary lifestyle change.”   
(Female nurse, 43 years) 
 
“Some patients are just too lazy to cook proper food and exercise and think that the 
medication given would do the trick.”  (Male doctor, 28 years) 
 
Family structure and cultural beliefs also play an important role in the lifestyle change and 
adherence thereof. 
 
 “It is so much easier to exercise if someone is doing it with you.”   
(Female doctor, 58 years) 
 
“Some patients stay with their family and do not have a say in what they eat.  They 
must just eat whatever they are given.”   (Female nursing sister, 47 years) 
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“The family of a patient with type 2 diabetes mellitus should be supportive and 
encourage the person to lead a healthy lifestyle.  This should make it easier for the 
patient to adhere to the lifestyle change.”  (Male doctor, 28 years) 
 
“If they stay with other people, they can‟t be fussy or tell those people what they can 
and can‟t eat.”  (Female nurse, 53 years) 
 
A few of the health care professionals mentioned that the generic information regarding diet 
and exercise given to the patients could also contribute to non-adherence to lifestyle change 
as the patients might feel it is not relevant to them. 
 
“You cannot give the same exercise prescription for a 45 year old and a 65 year old 
with lots of co-morbidities.”  (Female doctor, 51 years) 
 
“Some information in the handouts is maybe not relevant for that specific patient.  
This could discourage to adhere to the information given” 
(Female nurse, 53 years) 
 
“Advice given is generic…definitely not tailor-made for each patient‟s needs.” 
(Male doctor, 28 years) 
 
5.3.1.5 Poverty 
The health care professionals reported that the over-arching challenge in the management of 
type 2 diabetes mellitus is poverty.  Poverty contributes to so many aspects that impede the 
management of the disease.  The quotes below demonstrate their views. 
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“Most of the patients don‟t have the money to buy the machine to test their blood glucose 
levels at home.  They have to rely on symptoms of either hypo- or hyperglyceamia 
events.”  (Female doctor, 51 years) 
 
“Every patient should have a machine to test their sugar.”  (Female doctor, 58 years) 
 
“How can we expect people to buy expensive healthy food if they hardly have any money 
for food?  And they must pay others to bring them to the clinic.”   
(Female nurse, 53 years) 
 
“Unemployment and poverty plays a huge role in the optimal management of the 
disease.”  (Female nursing sister, 47 years) 
 
5.3.1.6 Safety 
The surroundings where the clients of the current study are staying are reported to be 
dangerous due to gangster activities and dwellers.  This makes it very difficult for any person 
to follow a regular exercise programme, i.e. walking to the shops. 
 
        “…not safe for our patients to walk in their neigbourhood.” (Female doctor, 51 years) 
 
“The communities should get involved and provide safe environments for patients to 
exercise.  It is too dangerous for them (patients).”  (Female nurse, 43 years) 
 
“Patients tell us it is too dangerous to walk in their community; whether they walk alone 
or with someone.”  (Female nursing sister, 47 years) 
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5.4  SUMMARY OF THE CHAPTER 
Results of the qualitative data help us to understand some of the challenges health care 
professionals and clients with type 2 diabetes mellitus experience in the management of the 
disease.  These results, the quantitative results (Chapter 4) and the literature review all 
contributed to the development of the health promotion programme.  The next chapter will 
present the process (Delphi study) that was followed to reach consensus on the health 
promotion programme, i.e. the content, length and mode of instruction.   
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CHAPTER 6 
THE DELPHI STUDY 
 
6.1 INTRODUCTION 
This chapter outlines the procedure that was used to reach consensus on the content, length 
and mode of instruction of the health promotion intervention for clients with type 2 diabetes 
mellitus.  Results of each round of the Delphi study will be presented systematically. 
 
6.2 BACKGROUND 
The efficacy of treatment of type 2 diabetes mellitus is highly dependent on the individual‟s 
ability to manage the disease. Patients are encouraged to modify their lifestyles and 
acknowledge their susceptibility to the various health risks involved. Diabetes education is 
the cornerstone of successful diabetes management. It provides information about the disease 
and its complications, teaches the patient skills required for injecting insulin as well as the 
self-monitoring of blood glucose levels. Most importantly it empowers patients with 
knowledge which will enable them to adjust their treatment safely (Moodley & Rambiritch, 
2007).  However, knowledge does not always result in behaviour change and need to be 
reinforced (McManus et al., 2006).  It is therefore of utmost importance to have proper health 
promotion programmes in place that will assist people with the adoption and maintenance of 
healthier lifestyles that would delay the onset of complications. 
 
The overall aim of the study is to develop, implement and determine the effectiveness of a 
health promotion intervention for clients with type 2 diabetes mellitus from an urban South 
African community.  The previous chapters outlined the results of the phases that were used 
to assist in the development of the programme.  Prior to the implementation of it, consensus 
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had to be reached about the content, duration and mode of instruction of the programme with 
a Delphi study.  The process followed will be outlined below. 
 
The Delphi technique, a multi-staged survey, was developed by Dalkey and Helmer (1963) at 
the Rand Corporation in the 1950s.  In the Delphi technique expert opinion (group opinion) is 
rated more valid than individual opinion (Miller, 2006, as cited in Hsu & Sandford, 2007).  
The ultimate aim of the Delphi technique is to reach consensus on an imperative issue 
(McKenna, 1994; Young & Jamieson, 2001).  Noticeable characteristics of the Delphi 
process includes:  the ability to provide anonymity to participants, thus excluding the effect 
of manipulation or intimidation to conform to others‟ opinion,  the controlled feedback 
process allowing the participants to view and add additional information to previous 
iterations and statistical analysis that allows for unprejudiced summary of the responses 
(Dalkey, 1972).   
 
6.3  METHODOLOGY 
A three round e-Delphi technique was employed for the current study. Experts in the field of 
health promotion for chronic diseases of lifestyle (CDL) were approached for their opinion to 
standardize the content of the intervention. 
 
6.3.1.  Procedure 
A purposively selected panel of experts was invited to participate in the Delphi study.  These 
experts were nominated by organisations such as IDF, WHO and international and local 
universities who was requested to provide a list of names of individuals with expertise in the 
management of diabetes mellitus.  The criteria for inclusion were researchers and clinicians 
involved in CDL research as well as non-pharmacological management of CDL such as type 
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2 diabetes mellitus, globally.   The participants included medical doctors, dieticians, nursing 
sisters, physiotherapists and distinguished researchers.  Invitation to participate in the Delphi 
study was sent via e-mail to all the identified / nominated individuals.  An information sheet 
(Appendix 8) outlining the purpose of the study and a consent form (Appendix 9) were 
included.    Informed consent was requested via e-mail from thirty eight (38) experts that fit 
the inclusion criteria to participate in the Delphi study.  Sixteen (16) of the invited experts 
consented to the study.  Therefore an initial response rate of 42% was obtained.  Various 
reasons were provided by seven (7) of the experts for not accepting the invitation, namely 
unavailability due to work commitments, sabbatical/holiday and time constraints.  Fifteen 
(15) of the experts provided no reasons or did not respond to the initial e-mail. 
 
A questionnaire was developed and reviewed by two (2) independent researchers for the 
applicability of the questions (Appendix 10a).  The first section requested demographic 
information of the participants, including age, gender, highest level of qualification, current 
profession, number of years‟ experience in health promotion / non-communicable diseases / 
diabetes mellitus and their role in the management of diabetes mellitus / non-communicable 
diseases / health promotion.  Three open-ended questions were included in section two: 
1. In your opinion, what are the benefits or role of health promotion for individuals with 
non-communicable disease such as type 2 diabetes mellitus? 
2. In your opinion, what is the type of activities or items that should be included in a 
health promotion programme? 
3. In your opinion, what is the best way of implementing a health promotion programme 
at primary health care level? 
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Participants returned the questionnaire after 6 weeks and a description of the participants is 
outlined in Table 6.1.  The consented participants had a mean age of 45.56 years (SD = 9.26) 
and 14.38 (SD = 8.50) years of work experience in health promotion / non-communicable 
disease / diabetes mellitus, as illustrated in Table 6.1 below. 
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Table 6.1.  Demographic characteristics of Panel of Experts 
ID  
code 
Age 
yrs 
Gender Highest level 
of Qualification 
Current 
Occupation 
Years 
Experience 
 
Focus in NCD/DM/HP* 
1 47 Female MBChB Principal investigator at a Trial 
Centre 
14 years Medical doctor for patients with DM 
2 49 Male MBChB 
Masters in 
Diabetes 
General Practitioner 12 years Medical doctor and Diabetes Educator 
3 45 Female BCur Study coordinator at 
a Trial Centre 
6 years Clinical trials for patients with DM 
4 67 Female Masters in 
Education 
Nurse Educator 30 years Develop and coordinate programmes for health care professionals re 
DM care and management 
5 45 Female B-Tech 
Occupational 
Health Nursing 
Clinical Coordinator 10 years DM Educator, Clinical Nurse Practitioner and Health Promoter 
6 44 Female PhD in Public 
Health 
Senior Lecturer at an academic 
institution 
13 years Research in NCDs and Obesity, Interventions for NCDs and Obesity, 
Lecturer in HP 
7 60 Female PhD Senior Lecturer at an academic 
institution 
25 years Research in DM 
8 42 Male PhD Associate Professor in 
Department of Kinesiology 
 
10 years Promotion of health-enhancing Physical Activity 
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9 44 Female PhD Associate Professor at an 
academic institution 
23 years Teaching health care professionals  
Member of IDF (Education Consultative Section),Turkish Diabetes 
Foundation and Foundation of European Nurses in Diabetes 
10 53 Female MCur Clinical Nurse Practitioner 20 years Community health promotion programmes and treat patients with 
diabetes 
11 33 Female MPH Dietician 6 years Supervision for dietetic interns.  Implementation of dietary 
requirements for diabetic and CVD patients 
12 52 Female PhD Senior Lecturer at an academic 
institution 
30 years Academic health professional for training and supervision of dietetics 
students 
13 34 Female MSc Epidemiologist and academic 
at an academic institution 
5 years Project manager of SLIMMER diabetes prevention project 
14 35 Female MPH Lecturer at an academic 
institution 
10 years Dietician:  nutritional management of various NCDs in clinical and 
community settings 
15 42 Female PhD Lecturer at an academic 
institution 
7 years Advocacy for development and implementation of appropriate policy 
on NCDs in Tanzania 
16 37 Female MSc Physiotherapist 9 years Educating clients in the community on exercise prescription and 
prevention of NCDs 
 
*NCD = non-communicable disease 
*DM = diabetes mellitus 
*HP = health promotion
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6.4.  FIRST ROUND OF DELPHI STUDY 
For the first round of the Delphi, three (3) open-ended questions were posed to the sixteen 
(16) participants, as outlined on page 147. 
 
The response rate for Round one of the Delphi study was 100% as all sixteen (16) 
participants completed the survey.   A summary of the responses according to the emerging 
themes for each of the three (3) open-ended questions is presented in table format below.  
The emerging themes with regards to the benefits of health promotion for individuals with 
type 2 diabetes mellitus included improvement of knowledge and skills regarding the disease, 
improvement of self-management and self-efficacy, to mention only a few, and is 
summarised in Table 6.2.  The majority of the experts were of the opinion that health 
promotion improve knowledge and skills, promote lifestyle change and delay or prevent the 
development of complications amongst others, as highlighted in table 6.2.  
 
Table 6.2  Benefits / role of health promotion for individuals with type 2 diabetes   
                  mellitus (n = 16) 
 
 
Emerging theme       n (%)  
 
Improve knowledge and skills re: the disease   16 (100) 
 
Improve self-management / control    13 (81.25) 
 
Promote lifestyle change      16 (100) 
 
Improve self-efficacy      14 (87.5) 
 
Delay/prevent development of complications   14 (87.5)  
 
Delay/prevent development of co-morbidities     3 (18.75) 
 
Helps build public policy        2 (12.5) 
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The type of activities to be included in a health promotion programme identified by the 
experts included topics such as healthy diets, physical exercise and education regarding signs 
and symptoms of hypo- and hyperglycaemia, benefits of blood glucose control and foot care 
amongst others.  These are summarised in Table 6.3 
 
Table 6.3  Type of activities to be included in the health promotion programme (n = 16) 
 
Items / Activities        n (%)    
 
 
 
Healthy balanced diets       16 (100) 
  
 *affordable food       12 (75) 
*easy recipes        4 (25) 
*cooking methods       11 (68.75) 
 
Physical exercise        16 (100) 
 
 *type of exercise       16 (100) 
 *duration        16 (100) 
*frequency        16 (100) 
 
Education re:         16 (100) 
 
 *signs and symptoms of hypo-/hyperglycaemia   13 (81.25) 
*benefits of blood glucose control     15 (93.75) 
*management of stress      8 (50) 
*medication        14 (87.5) 
*benefits of lifestyle change      16 (100) 
*reduction of risk factors      16 (100) 
*wound / foot care       14 (87.5) 
*information re: support groups     13 (81.25) 
*availability of screening programmes    9 (56.25) 
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With regard to the mode of implementation of a health promotion programme, several 
suggestions were made.  These included individual patient education, patient group talks and 
community involvement, as summarised in table 6.4 
 
Table 6.4  Best way of implementing the health promotion programme (n = 16) 
 
Suggested items        n (%)  
 
 
Patient individual education 
 *first session only       16 (100) 
*all follow-up sessions      2 (12.5) 
 
Patient group talks 
 *first session only       - 
 *all follow-up sessions      14 (87.5) 
 
Community involvement       16(100) 
 *identification of resources for safe exercise    16 (100) 
 *screening programmes      11 (68.75) 
 *talks to family members and friends     13 (81.25) 
 
 
 
6.5  SECOND ROUND OF DELPHI STUDY 
The intervention programme for the second round was designed based on the emerging 
themes from the responses of round one of the Delphi study (Appendix 10b).  Fourteen (14) 
participants completed the second round survey, resulting in a response rate of 87.5%.  
Consensus was set at 70% or more for an item to be included in the health promotion 
programme (Sumison, 1998;  McKenna & Hasson, 2002).   
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The purpose of the second round was to reach consensus on the content, mode of instruction 
and length of the health promotion programme.  Table 6.5 illustrates the results of Round two 
of the Delphi study. 
 
All the participants (n = 14, 100%) agreed that the following sections should be included:  
Physical exercise, healthy eating, stress management, self-management techniques of the 
disease, possible long-term complications, signs and symptoms of hypo- / hyperglycaemia 
and general information on support groups.  The majority of the participants (n = 10, 71.43%) 
agreed that the health promotion programme should be implemented for at least six (6) 
weeks. 
 
Most of the participants felt that the mode of instruction depends on the individual client, but 
78.57% (n = 11) of them recommended a one-on-one (individual) session with the first 
appointment.  Thereafter the participants suggested small group meetings (85.71%, n = 12) 
while ten (71.43%) of the participants agreed to interactive group work.  The information on 
the pamphlets should be basic and should have more pictures than writing to accommodate 
illiterate clients with type 2 diabetes mellitus. 
 
Consensus was also reached on the components of the physical activity programme.  It 
should include cardio-respiratory exercises (n = 14, 100%) and strengthening exercises (n = 
10, 71.43%).  More than one third of the participants (n = 5, 35.71%) felt that general 
stretching should not be included in the exercise component of the programme.  For the 
cardio-respiratory exercises, consensus was reached on the duration per session (20 – 30 
minutes; n = 11, 78.57%) as well as the frequency per week (3 – 4 x/week;  n = 12, 86.71%).  
The suggested type of exercise depends on the client‟s age and general health but could 
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comprise of long walks, cycling, step climbing and dancing.  Ten (71.43%) of the participants 
agreed that strengthening exercises should be included in the programme.  For the 
strengthening exercises, consensus was also reached on the duration per session (20 – 30 
minutes; n = 8, 80%)  and  frequency  per  week (3 – 4 x/week, n = 9, 90%). 
 
Consensus was reached on five (5) of the six (6) suggested topics for the healthy eating 
section of the health promotion programme with food portions, cooking methods, drinks and 
healthy snacks having a 100% agreement rate while twelve (85.71%) of the participants 
agreed to inclusion of „good‟ versus „bad‟ food options.  Some of the participants 
recommended the following to be included:  alcohol use, shopping tips and how to read food 
labels. 
 
Consensus was also reached on the stress management section of the health promotion 
programme.  All the participants (n = 14, 100%) agreed to inclusion of the identification of 
symptoms of stress, the effects of stress on blood glucose levels as well as practical 
management techniques.  One participant suggests the inclusion of identification of the 
causes of stress as well as practical solutions thereof. 
 
Seven (7) of the eight (8) suggested components of the self-management section of the health  
promotion programme had a 100% agreement.  The only item in this section that consensus 
could not be reached on was „wound care‟. Some of the participants also suggest the  
inclusion of practical demonstration. 
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Table 6.5  Suggestions on the content, mode of instruction and duration of the health  
                  promotion programme (n = 14) 
 
Item       n (%)  Opinion 
 
 
Content of the health promotion (HP) programme 
 
 Physical exercise     14 (100) 
 Health eating     14 (100) 
 Stress management    14 (100) 
 Self-management techniques of the disease  14 (100) 
 Possible long-term complications   14 (100) 
 Signs and symptoms of hypo- / hyperglycaemia 14 (100) 
 General information on support groups  14 (100) 
 
Mode of instruction of HP programme             Depends on the individual client 
 
 One-on-one     11 (78.57)      For the 1st appointment 
 Classroom-based (small groups)   12 (85.71)      Can meet others in the same   
                                                                                                              situation 
 Interactive group work    10 (71.43) 
 Hand outs (pamphlets)    14 (100)         Basic information only 
 DVDs or videos in waiting room of CHC  3 (21.43) 
 Posters in waiting room of CHC   13 (92.86)      Pictures rather than writing  
 
 
The HP programme should be implemented for at least                       Should run at regular intervals at  
                                                                                                                           the CHC 
 
 4 weeks      2 (14.29) 
 6 weeks      10 (71.43) 
 8 weeks      - 
 12 weeks     2 (14.29) 
 
The physical exercise component of the HP programme should include 
 Cardio-respiratory exercises   14 (100) 
 Strengthening exercises    10 (71.43) 
 General stretching    9 (64.29) 
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Item       n (%) agree  Opinion 
 
 
For CARDIO-RESPIRATORY exercise                                                      Depends on age and general health:   
                                                                                                                           brisk walks, cycling, step climbing,  
Duration per session 
 <20 minutes     2 (14.29) 
 20 – 30 minutes     11 (78.57) 
 >30 minutes     1 (7.14) 
Frequency per week 
 1-2 x/week     2 (14.29)     
 3-4 x/week     12 (85.71) 
 >4 x/week     - 
 
For STRENGTHENING exercises           Could be incorporated in cardio-                                                                                                             
                                                                                                                          respiratory exercises 
 <20 minutes     2 (20) 
 20 – 30 minutes     8 (80) 
 >30 minutes     - 
Frequency per week 
 1-2 x/week     1 (10) 
 3-4 x/week     9 (90) 
 >4 x/week     - 
 
The healthy eating section of the HP programme should include    Address alcohol use, shopping tips  
                                                                                                                      and how to read food labels 
 „Good‟ vs „bad‟ food options   12 (85.71) 
 Food portions     14 (100) 
 Cooking methods     14 (100) 
 Easy recipes     9 (64.29) 
 Drinks      14 (100) 
 Healthy snacks     14 (100) 
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___________________________________________________________________________ 
 
Item       n (%) agree  Opinion 
 
 
The stress management section of the HP programme should include       Address causes 
 Identify symptoms of stress   14 (100) 
 Effects of stress on blood glucose   14 (100) 
 Practical management techniques: 
 Stretching    10 (71.43) 
 Deep, relaxed breathing control  14 (100) 
 
The self-management section of the HP programme should include   Include practical  
                                                                                                                                   demonstrations for foot care 
 The role of diet, exercise and medicine on 
 glucose levels      14 (100) 
          
 Interpretation of blood glucose results  14 (100)  
    
 Benefits of blood glucose control   14 (100) 
      
 Prevention and treatment of: 
 High blood sugar    14 (100)     
   
 Low blood sugar    14 (100)     
   
 Prevention of long-term complications  14 (100)  
    
 Foot care     14 (100)     
    
 Wound care     8 (57.14) 
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6.6  THIRD ROUND OF DELPHI STUDY 
An amended intervention programme was e-mailed to the fourteen (14) participants 
comprising of all the items that had agreement levels of 65% and higher in round two.  The 
participants had the opportunity to re-consider and alter their initial responses if they wanted 
to do so.  The participants were given a two-week deadline and a reminder was sent out one 
week before the deadline.  An extension of another two weeks was given as the response rate 
was still low after two weeks.  The final response rate was 100% (n = 14).  Results are 
presented in Table 6.6 below. 
 
Consensus was reached on the content as well as mode of instruction of the health promotion 
programme.  The item „posters in waiting room of CHC‟ now only had an agreement of 
64.29% (n = 9) and was therefore not included in the final health promotion programme.  
Twelve of the participants (85.71%) agreed to 6-weeks duration of the programme while the 
other two participants suggested 4 weeks.  The physical exercises should include both cardio-
respiratory and strengthening exercises.  The duration for each of the physical exercise 
componenst should be 20 – 30 minutes, while the frequency should be 3-4 times per week for 
cardio-respiratory and twice a week for the strengthening component, depending on the 
ability and general health of the individual.  Hundred percent agreement was reached for all 
the components of the healthy eating section, except for the „good‟ versus „bad‟ food options 
(n = 12, 85.71%).  The opinions of the participants regarding the inclusion of stretching in the 
practical management of stress, are unchanged for round three (n = 10, 71.43%). 
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Table 6.6  Final agreement on the content, mode of instruction and duration of the  
                  health promotion programme (n = 14) 
___________________________________________________________________________ 
 
Item       n (%) agree  Other opinion/s 
 
 
Content of the health promotion (HP) programme 
 
 Physical exercise     14 (100) 
 Health eating     14 (100) 
 Stress management    14 (100) 
 Self-management techniques of the disease  14 (100) 
 Possible long-term complications   14 (100) 
 Signs and symptoms of hypo- / hyperglycaemia 14 (100) 
 General information on support groups  14 (100) 
 
Mode of instruction of HP programme        
  
 One-on-one for first visit    13 (92.86)   
 Classroom-based (small groups) for follow ups 14 (100) 
 
Including the following: 
 Interactive group work    12 (85.71) 
 Hand outs (pamphlets)    14 (100)   
 Posters in waiting room of CHC   9 (64.29) 
 
The HP programme should be implemented for at least 
        
 6 weeks      12 (85.71) two participants suggested 
                                                                                                                   4 weeks 
 
The physical exercise component of the HP programme should include 
 Cardio-respiratory exercises   14 (100) 
 Strengthening exercises    11 (78.57) 
 
For CARDIO-RESPIRATORY exercises        
Duration per session 
 20 – 30 minutes     13 (92.86)    
Frequency per week 
 3-4 x/week     14 (100) 
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__________________________________________________________________________________________ 
Item       n (%)  Other opinion/s 
 
 
For STRENGTHENING exercises        
Duration per session 
 20 – 30 minutes     14 (100)   
Frequency per week 
 3-4 x/week     12 (85.71) Two participants  
                                                                                                                    suggested twice per week 
The healthy eating section of the HP programme should include      
 „Good‟ vs „bad‟ food options   12 (85.71) 
 Food portions     14 (100) 
 Cooking methods     14 (100) 
 Drinks, including alcohol use   14 (100) 
 Healthy snacks     14 (100) 
 Shopping tips     14 (100) 
 How to read food labels    14(100) 
 
The stress management section of the HP programme should include      
 Identify symptoms of stress   14 (100) 
 Effects of stress on blood glucose   14 (100) 
 Practical management techniques: 
 Stretching    10 (71.43) 
 Deep, relaxed breathing control  14 (100) 
 
The self-management section of the HP programme should include      
 The role of diet, exercise and medicine on  
glucose levels      14 (100) 
     
 Interpretation of blood glucose results  14 (100)     
 Benefits of blood glucose control   14 (100)      
 Prevention and treatment of: 
 High blood sugar    14 (100)      
 Low blood sugar    14 (100)      
 Prevention of long-term complications  14 (100)     
 Foot care, including a demonstration  14 (100) 
____________________________________________________________________________________ 
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6.7  SUMMARY OF THE CHAPTER 
The method and results of the Delphi study undertaken to design the health promotion 
programme was discussed in this chapter.  Three rounds were included in the e-Delphi and 
consensus level was set at 70% or above.  Consensus was therefore reached on the following:  
the duration of the programme should be six (6) weeks, including the following components:  
physical exercise (cardio-respiratory and strengthening exercises), healthy eating, stress 
management and self-management techniques.  The self-management section should include 
topics such as the role of diet, exercise and medicine on blood glucose levels, interpretation 
of blood glucose results, benefits of blood glucose control, prevention and treatment of high 
and low blood sugar, prevention of long-term complications and foot care.  The next chapter 
will discuss the implementation of the health promotion programme. 
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CHAPTER 7 
CONSENSUS ON THE PROCESS OF IMPLEMENTATION OF THE 
INTERVENTION 
 
7.1  INTRODUCTION 
This chapter summarizes the results of the qualitative analysis of the workshop conducted to 
answer the fourth objective of the study, i.e. to implement the proposed health promotion 
programme for clients with type 2 diabetes mellitus at a selected Community Health Centre 
(CHC). It will therefore report on the outcomes of the workshop for the health care 
professionals. 
 
The workshop was conducted by the researcher and thesis supervisor.  The group consisted of 
the medical doctors (2) and professional nurses (3) attending to clients with type 2 diabetes 
mellitus at the selected CHC.  All the participants were encouraged to participate fully in the 
discussions.  The workshop started with a presentation of the results of the baseline data by 
the researcher.   
 
7.2  EMERGING THEMES 
Several themes emerged from the discussions during the workshop that are of importance to 
the implementation of an intervention.  These themes were:  description of the problem; 
intervention goals;  intervention activities;  timeline for the intervention;  organisational 
support and rewards and barriers to intervention participation.  Verbatim quotes will be used 
to further illustrate these themes. 
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7.2.1.  Description of the problem 
A clear description of the problem that the intervention wants to address was elucidated in the 
workshop.  This was an important issue so that a meaningful collaboration could be 
established between the researcher and the health care professionals of the CHC.  See the 
excerpts below. 
 
“This is a very important study.  We do not have a health promotion officer that can 
deal with clients with chronic diseases of lifestyle.” (Nurse, 47 years) 
 
“Health promotion and education activities are our responsibility and that of the 
nurses.”  (Doctor, 31 years) 
 
“Effective health promotion is difficult because of the shortage of staff, lack of time 
and high patient load.  In addition the health promotion pamphlets are all generic.” 
(Nurse, 41 years) 
 
7.2.2  Intervention goals 
The overall goal and measurable objectives of the intervention was discussed and agreed 
upon.   
 
Intervention goal:  To equip clients with type 2 diabetes mellitus with the knowledge 
and skills to improve self-management of their disease an delay the onset of diabetic 
complications. 
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Measurable objectives:  To implement a 6-week intervention among clients with type 
2 diabetes mellitus to 
 improve knowledge about diabetes 
 improve physical activity levels 
 improve self-efficacy 
 improve physiological variables including weight, BMI,  random blood 
glucose and blood pressure. 
 
7.2.3  Intervention activities 
The intervention included six (6) core sessions using an interactive mode of instruction.  The 
issues covered in the sessions included a general introduction, physical activity, healthy 
eating, stress management, possible diabetic complications and foot care (see Appendix 11). 
 
 “I agree with the topics included in the programme.”  (Doctor, 28 years) 
 
“It is important to motivate each individual and set goals for each of them.”   
(Nurse, 52 years) 
 
“It is very important to teach them proper foot care.  They must also be shown how to 
check their foot pulses, clip their toe nails and how to do a good skin inspection of the 
legs and feet.”  (Nurse, 47 years) 
 
7.2.4  Timeline for the intervention 
After consensus was reached on the intervention activities, a discussion followed on how 
much time should be allocated to each session and when it should be implemented.  The 
excerpts show their sentiments. 
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“The programme should be done in the morning because some of the patients look 
after their grandchildren in the afternoon.”  (Nurse, 41 years) 
 
“Each session should run for approximately one hour, once a week”.  (Doctor, 28 
years) 
 
“The day should be one convenient to most of the patients.  I reckon a Tuesday or 
Wednesday morning.”  (Nurse, 52 years) 
 
“You must remember to give a letter of attendance to those who might need it for their 
employers.”  (Doctor, 31 years)  
 
It was thus decided to implement the intervention over 6 weeks with one hour sessions, once 
a week on a day that is suitable for most of the participants. 
 
7.2.5.  Organisational support and rewards 
For the intervention to be effective, support from the CHC is very important.  In addition, the 
participants of the intervention programme must also have an idea of the benefits of such a 
programme.  The support from the health care professionals was evident. 
 
 “We will keep contact details of all the clients with type 2 diabetes mellitus that we 
 see on a daily basis if they agree.”  (Doctor, 31 years) 
 
“We will inform them of the intervention and explain the benefits of such a 
programme.”  (Doctor, 31 years) 
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“You can also go through the records to see if you can contact other patients to invite 
them to participate.  I will get permission from the facility manager so that one of the 
nurses can assist you with this.”  (Doctor, 28 years) 
 
“One of the nurses can also assist you with the blood pressure and blood glucose 
measurements.”  (Doctor, 31 years) 
 
As the support from the CHC was gained, it was felt that it was important to reward the 
participants for taking part and to ensure sustainability. 
 
“It would be good if you (the researcher) can cover the patients‟ transport costs to 
the clinic each time they come for the intervention.  R15 to R20 should be enough.”  
(Doctor, 31 years)  
 
Two weeks were thus set aside for the recruitment of clients for the intervention.  A venue 
was assigned and the amount of R20 was agreed on for transportation costs. 
 
7.2.6  Barriers to intervention participation 
Several barriers that could influence the chance of individuals to participate in the 
intervention programme were highlighted. 
 
“A lot of our clients are from underprivileged communities so their transport costs 
must be covered.” (Nurse, 47 years) 
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“The time of the programme is very important because the clients have other chores 
or duties to do.”  (Nurse, 41 years) 
 
A thorough plan was prepared and finalised with the facility manager. 
 
7.3  SUMMARY OF THE CHAPTER 
This chapter highlighted that individuals in specific settings have specific needs and for the 
programme to be effective, these needs must be met.  The next chapter will present the results 
of the analysis to determine the effectiveness of the implemented health promotion 
programme. 
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CHAPTER 8 
IMPLEMENTATION AND EFFECTIVENESS OF THE INTERVENTION 
 
8.1  INTRODUCTION  
This chapter contains the results of the quantitative analysis of the intervention implemented 
to answer the fifth and final objective of the study, i.e. to determine the effectiveness of the 
proposed health promotion programme. The chapter will therefore report on the changes in 
outcome measures, including physiological measures, self-efficacy, knowledge of diet and 
stage of change for physical activity and diet respectively after the implementation of the 
health promotion programme.   
 
8.2 STUDY SAMPLE FOR THE INTERVENTION 
 
 
 
 
 
 
 
 
 
 
 
Figure 8.1  Study sample for the intervention 
 
Clients with type 2 diabetes mellitus 
identified 
n = 153 
Outdated contact details 
n = 91 
 Clients invited 
n = 62 
Clients declined to participate 
n = 25 
Clients consented to participate 
n = 37 
 
 
Clients that did not arrived 
n = 3 
At the start of the intervention 
n = 34 
 Loss to follow up 
n = 4 
Reasons: 
 Illness 
 Injury 
 Competing responsibilities 
Follow up 
n = 30 
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Figure 8.1 summarises the sample for the intervention programme. 
 
8.3  SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE STUDY SAMPLE  
Table 8.1 shows the percentage of participants who completed the pre- and post-intervention 
surveys.  The mean age of the participants pre-intervention were 60.47 years (SD = 11.86) 
and ranged from 30 to 81 years and for post-intervention it was 59.63 years (SD = 11.94).  
Almost one third (32.4%) were males and two thirds (67.7%) were females. The participants 
were predominantly (79.4%) from the Coloured population group. Therefore, ethnicity was 
not included in any part of the analysis. Sixty five percent of the participants were married or 
had a domestic partner, while half of the participants‟ (50.0%) highest level of education was 
secondary school.  More than three quarters (79.4%) of the participants reported to stay in 
their own home or flat, while 14.7% staying with friends or family.  Almost one third 
(32.4%) of the participants were working whilst 52.9% were pensioners. 
While the majority of the participants reported that a health care professional told them to 
exercise (85.3%) and follow a special diet (88.2%), none of them ever attended diabetes 
education sessions, i.e. facility- or community-based programmes about diabetes.  These 
characteristics are summarised in Table 8.1 
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Table 8.1  Socio-demographic characteristics of the clients with type 2 diabetes mellitus     
                pre- and post-intervention 
     Pre-intervention  Post-intervention 
           (n=34)           (n=30) 
 
            n (%)                                   n (%) 
Age (mean, SD) years  60.47 (11.86)   59.63 (11.94) 
 
<40 years    2 (5.9)    1 (2.9) 
40-49 years    5 (14.7)   6 (17.6) 
50-59 years    8 (23.5)   6 (17.6) 
60-69 years    11 (32.4)   10 (29.4) 
>69 years    8 (23.5)   7 (20.6) 
 
Gender 
Male     11 (32.4)   9 (30.0) 
Female    23 (67.7)   21 (70.0) 
 
Population group 
Coloured    27 (79.4)   23 (76.7) 
Indian/Asian    7 (20.6)   7 (23.3) 
 
Marital status 
Single     12 (35.3)   10 (33.3) 
Partner     22 (64.7)   20 (66.7) 
 
Highest level of education 
No schooling    2 (5.9)    1 (3.3) 
Primary school   9 (26.5)   8 (26.7) 
Secondary school   17 (50.0)   16 (53.3) 
Tertiary education   6 (17.6)   5 (16.7) 
 
Living 
Own home/flat   27 (79.4)   24 (80.0) 
Home of a friend/family  5 (14.7)   5 (16.7) 
Renting    2 (5.9)    1 (3.3) 
 
Employment status 
Working    11 (32.4)   10 (33.3) 
Unemployed    5 (14.7)   4 (13.3) 
Pensioner    18 (52.9)   16 (53.4) 
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8.4  INTERVENTION EFFECTS 
The outcome measures used included physiological variables such as weight, BMI, HGT and 
blood pressure, levels of physical activity and knowledge of diet, self-efficacy and stage of 
change for physical activity and diet respectively. 
 
8.4.1  Effect on physiological outcome measures 
Table 8.2 summarises the outcome measures before and after the intervention. 
 
Table 8.2  Intervention effects on physiological variables (n = 30) 
 
Variable           Mean (SD) 
   pre-test post-test                t-value    df  p-value     eta 
                                   squared 
 
Weight (kg)  84.13(11.61) 82.70 (10.92)  6.420     29    0.000         0.59 
BMI (kg/m
2
)  30.66 (3.33) 30.15 (3.20)  6.775     29    0.000         0.61 
HGT (mmol/ℓ) 8.07 (1.39) 7.57 (1.10)  5.961     29    0.000         0.52 
*SBP (mmHg) 140.93 (16.34) 135.00 (12.46)  5.381     29    0.000         0.50 
**DBP (mmHg) 90.97 (7.57) 89.00 (5.15)  2.302     29         0.029         0.16 
*SBP = systolic blood pressure     **DBP = diastolic blood pressure    
 
A paired samples t-test was conducted to evaluate the impact of the intervention on 
physiological variables such as weight, body mass index (BMI), random blood glucose test 
(HGT), systolic blood pressure (SBP) and diastolic blood pressure (DBP).  There was a 
statistical significant decrease in weight from time 1 (M=84.13 kg; SD=11.61) to time 2 
(M=82.70 kg;  SD=10.92), t(29)=6.420, p<0.05 (two-tailed).  The mean decrease in weight 
was 1.433 (95% CI: 0.977 - 1.890).  The eta statistic (0.59) indicated a large effect size.  
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Similarly, a statistical significant decrease was obtained for BMI from time 1 (M=30.66 
kg/m
2
; SD=3.33) to time 2 (M=30.15 kg/m
2
;  SD=3.20), t(29)=6.775, p<0.05 (two-tailed).  
The mean decrease in BMI was 0.51 (95% CI: 0.357 - .665).  The eta statistic (0.61) indicated 
a large effect size. There was a statistical significant decrease in HGT from time 1 (M=8.07 
mmol/ℓ; SD=1.39) to time 2 (M=7.57 mmol/ℓ;  SD=0.49), t(29)=5.961, p<0.05 (two-tailed).  
The mean decrease in HGT was 0.49 (95% CI: .324 - .663).  The eta statistic (0.52) indicated 
a large effect size.  A statistical significant decrease was obtained for systolic blood pressure 
(SBP) from time 1 (M=140.93mmHg; SD=16.34) to time 2 (M=135.00 mmHg; SD=12.46), 
t(29)=5.381, p<0.05 (two-tailed).  The mean decrease in SBP was 5.93 (95% CI: 3.678 - 
8.189.  The eta statistic (0.50) indicated a large effect size.  There was a statistically 
significant decrease in diastolic blood pressure (DBP) from time 1 (M=90.97mmHg; 
SD=7.57) to time 2 (M=89.00 mmHg; SD=5.15), t(29)=2.302, p<0.05 (two-tailed).  The 
mean decrease in DBP was 1.97 (95% CI: .219 - 3.714).  The eta statistic (0.16) indicated a 
small effect size.   
 
8.4.2  Effect on level of physical activity and knowledge of diet  
In addition to the physiological variables, the effect of the intervention was also assessed for 
levels of physical activity and knowledge of diet of the participants.  These are summarised in 
Table 8.3 below. 
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Table 8.3  Intervention effect on physical activity and knowledge of diet (n = 30) 
Variable               Mean (SD) 
      pre-test       post-test         t-value    df  p-value     eta 
                                   squared 
 
*Walking  197.45 (139.70)      233.75 (128.40)      -2.521     29   0.17       0.18 
*Moderate PA 247.06 (374.23)      514.00 (385.67)      -6.081     33   0.000       0.53     
*Total PA  542.90 (755.33)      773.90 (715.63)      -6.759     29   0.000       0.61 
**Diet knowledge 48.75 (15.86)       82.50 (15.95)           -7.724          29   0.000       0.67 
*All 3 variables measured in MET-minutes/week    **measured in percentage (%) 
  
A paired samples t-test was conducted to evaluate the impact of the intervention on moderate 
physical activity, walking and total physical activity MET-minutes/week.  There was a 
statistically significant increase in moderate PA from time 1 (M=247.06; SD=374.23) to 
time 2 (M=514.00;  SD=385.67), t(33)= -6.081, p<0.05 (two-tailed).  The mean increase in 
moderate PA was 266.94 (95% CI: -356.249 to -177.633).  The eta statistic (0.53) indicated a 
large effect size.  Similarly, a statisticalyl significant increase was obtained for total PA from 
time 1 (M=542.90; SD=755.333) to time 2 (M=233.75;  SD=128.401), t(29)= -6.759, p<0.05 
(two-tailed).  The mean increase in total PA was 231.00 (95% CI: -300.895 to -161.105).  
The eta statistic (0.61) indicated a large effect size.  No statistically significant increase was 
found for walking from time 1 (M=197.45;  SD=139.704) to time 2 (M=233.75;  
SD=128.401), t(29)= -2.521, p=0.16.  The eta statistic indicated a small effect size. There was 
a statistically significant increase in knowledge of diet from time 1 (M=48.75; SD=15.83) to 
time 2 (M=82.50;  SD=15.95), t(29)= -7.724, p<0.05 (two-tailed).  The mean increase in 
knowledge of diet was 43.75 (95% CI: -42.686 to -24.814).  The eta statistic (0.67) indicated 
a large effect size.   
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8.4.3  Effect on self-efficacy 
Self-efficacy was measured using 13 statements from the validated and reliable Diabetes Care 
Profile (Fitzgerald et al., 1996). Clients rated each item using a 5-point Likert scale ranging 
from poor to excellent across the 13 items ( 1 = poor;  2 = fair;  3 = good;  4 = very good;  5 = 
excellent).  A total score was calculated for the participants, ranging from 13 to 65.  A score 
close to 13 imitate low self-efficacy; close to 30 imitate moderate self-efficacy and closer to 
65 imitate excellent self-efficacy. 
 
A paired samples t-test was conducted to evaluate the impact of the intervention on self-
efficacy.  There was a statistical significant increase in self-efficacy from pre-intervention 
(M=31.20; SD=6.483) to post-intervention (M=41.50;  SD=3.721), t(29)= -11.320, p<0.05 
(two-tailed).  The mean increase in self-efficacy was 10.30 (95% CI: -12.161 to -8.439).  The 
eta statistic (0.82) indicated a large effect size, as summarised in Table 8.4.   
 
Table 8.4  Intervention effect on self-efficacy  
Variable                Mean (SD) 
      pre-test      post-test         t-value    df  p-value     eta 
                                   squared 
 
Self-efficacy  32.20 (6.483)      41.50 (3.721)        -11.320     29   0.000       0.82 
 
 
8.4.4  Effect on stage of change for physical activity and diet  
The Transtheoretical Model‟s (Proschaska & Velicer, 1997) five stages, namely pre-
contemplation, contemplation, preparation, action and maintenance were used to assess 
participants‟ readiness to adopt a more physically active lifestyle and healthier diet.  The 
 
 
 
 
176 
 
participants had to select the statement/stage that best described their current „stage‟ for 
physical activity and diet respectively at the time of data collection. 
 
Table 8.5  Intervention effect on stage of change for physical activity and diet  
Variable              
       pre-test   post-test    
                   (n,%)    (n,%) 
 
PHYSICAL ACTIVITY       
Pre-contemplation  8(26.7) -   
Contemplation  15(50.0) - 
Preparation   3(10.0) 3(10.0) 
Action    2(6.7)  25(83.3) 
Maintenance   2(6.7)  2(6.7) 
 
DIET            
Pre-contemplation  -  - 
Contemplation  9(30.0) - 
Preparation   11(36.7) - 
Action    10(33.3) 30(100) 
Maintenance   -  - 
 
A clinically significant change in the stage of change for both physical activity and diet was 
observed post-intervention.  As shown in Table 6.5 above, for physical activity, almost one 
third of the participants (n=9, 30%) were in the pre-contemplation and contemplation stage, 
10% were in the preparation stage, whereas 13.3% (n=4) were in the action and maintenance 
stage before the intervention.  After the implementation of the intervention, none of the 
participants were in the pre-contemplation and contemplation stage, while the majority of the 
participants (n=25, 83.3%) moved to the action phase.  Similar changes were reported for 
diet.  Pre-intervention, 30% of the participants were in the contemplation stage, while 36.7% 
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and 33.3% were in the preparation and action stage respectively.  After implementation of the 
intervention, all the participants (n=30, 100%) were in the action stage for diet. 
 
8.5  SUMMARY OF THE CHAPTER 
This chapter provided the results of the analysis assessing the effects of the intervention 
programme.  The health promotion intervention for clients with type 2 diabetes mellitus was 
implemented in an urban community health center (CHC) in the Cape Metropolitan district of 
the Western Cape and was successfully delivered by the researcher for six (6) weeks. The key 
findings were the statistically significant   change in a number of outcome measures such as 
weight, BMI, random blood glucose (HGT), systolic blood pressure, moderate physical 
activity levels, total physical activity levels, knowledge related to diabetes and diet and self-
efficacy.  In addition, a clinical intervention effect was reported for stage of change for 
physical activity and diet respectively. The next chapter will provide an overall discussion of 
the study.  In addition, the conclusion, limitations and recommendations of the present study 
will be outlined. 
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CHAPTER 9 
DISCUSSION, CONCLUSION, RECOMMENDATIONS AND LIMITATIONS 
 
9.1  INTRODUCTION  
The main aim of this study was to develop, implement and determine the effectiveness of a 
health promotion programme for clients with type 2 diabetes mellitus of an urban community.  
This chapter provides an integrated discussion of the different phases outlined in the 
preceding chapters.  As the UK MRC framework was used as a guide for the current study, 
the discussion will be outlined in the stepwise approach proposed by the framework.  This 
includes a discussion on the understanding of the problem, the development of the 
intervention and the effectiveness of the intervention. 
 
9.2   AN UNDERSTANDING OF THE PROBLEM 
The important aspects to uncover in an attempt to understand the problem of type 2 diabetes 
mellitus are the risk factors of the disease;  patients‟ beliefs and adherence to treatment; 
health services; health professionals‟ prescribing practices;  policies on the prevention of the 
disease, its complications and the social context. 
 
9.2.1 Risk factors for type 2 diabetes mellitus and its complications 
The prevalence of  the “disease of affluence” in South Africa has increased drastically over 
the years (Somers et al., 2006) due to population growth, ageing populations, dietary changes 
and sedentary lifestyles, all of which are associated with westernisation and urbanisation 
(Mensah et al., 2004;  Wild et al., 2004;  Mennen & Mbanya, 2000).  Recognizing the burden 
and contributing factors to the increased prevalence of type 2 diabetes mellitus is crucial to 
health promotion programmes for people living with the disease.  Amid the growing concern 
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of unhealthy lifestyles of clients with type 2 diabetes mellitus and inadequately trained health 
care professionals at primary health care facilities (Beran & Yudkin, 2006, Peyrot et al., 
2006), this study focused on the development and implementation of a health promotion 
programme for clients with type 2 diabetes mellitus from and urban South African 
community.  
 
The rising prevalence of diabetes in the urban population could be attributed to the loss of 
certain protective factors, consequent to modernization.  Decreased physical activity and the 
adoption of a westernised diet contribute to the high prevalence of obesity, one of the major 
causative factors to poor glycaemic control and the development of diabetic complications, 
especially in developing countries being the worst affected by the pandemic (Serjeantson & 
Zimmet as cited in Simpson, Shaw & Zimmet, 2003;  Zimmet, 2002). Modifiable risk factors 
appear to be foremost determinants for developing diabetic complications in Sub-Saharan 
Africa (Mennen & Mbanya, 2000).  In the present study, more than half (54.9%) of the 
clients with type 2 diabetes mellitus were classified as obese and almost two thirds as 
overweight (31.1%) respectively.  This could have a negative influence on their glycaemic 
control and should be a pointer to the fact that health promotion programmes cannot only 
concentrate on one health risk behaviour but multiple health risk behaviours such as physical 
inactivity and diet. 
 
A substantial number of the participants were classified physically inactive.  More than half 
(54.0%) of the clients with type 2 diabetes mellitus accumulated < 600 MET-min/week of 
physical activity, therefore considered sedentary.  This finding is in contrast to findings of 
studies reported elsewhere in both international and African countries, in which the 
prevalence of inactivity were 37.2% (Deshpante, Lovegreen, Baker & Brownson, 2005), 
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39.7% (Kabanda & Phillips, 2011) and 44% (Morrato, Hill, Wyatt, Ghushchyan & Sullivan, 
2007).  Results of the present study is in stark contrast to a national study by Nel, Van 
Rooijen, Van der Westhuizen, Viljoen, Steenkamp and Mamadi (2007) where 26.15% of the 
participants had low levels of physical activity.  A possible contributing factor to the high 
percentage of sedentary participants in the present study could be whether the clients fully 
understood the concept of physical activity. Consequently, potentially important sources of 
physical activity such as habitual activities, even though it is not commonly perceived as 
exercise, are not taken into account.  Furthermore, methods of assessing physical activity 
differ.  Kabanda & Phillips (2011) and Nel et al. (2007) employed the long version of the 
IPAQ, whereas the IPAQ short version was used in the present study.   
 
Certain challenges with physical exercise were communicated by the clients.  The barriers 
established by qualitative analysis included:  safety in the neighbourhood, lack of time, 
changing a bad habit, general feeling of well-being or health-related conditions and no one to 
exercise with.  These findings replicate previous studies that examined exercise preferences 
and barriers to physical activity in people with type 2 diabetes mellitus in both the developing 
and developed context (Ganiyu, Mabuza, Malete, Govender & Ogunbanjo, 2013;  Kahn, Al-
Adbul Lateef, Al Aithan, Bu-Khamseen, Ibrahim & Kahn, 2012; Nel et al., 2007;  Wanko, 
Brazier, Young-Rodgers, Dunbar, Boyd & George et al., 2004).  People‟s perception of 
unsafe neighbourhoods resulted in a broad range of negative effects.  It decrease physical 
activity (Foster & Giles-Corti, 2008), resulting in obesity (Fish, Ettner, Ang & Brown, 2010;  
Burdette & Hill, 2008) and mental health problems (Baum, Ziersch, Zhang & Osborne, 
2009).  The number of obese participants who was classified as having low (64.94%) 
physical activity levels was significantly higher than those classified as having moderate 
(49.30%) physical activity levels.  
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The participants in this study are from a socio-economically deprived community;  hence the 
lack of access to safe pathways or parks  and the high levels of crime and low safety in their 
neigbourhood could contribute to their low physical activity levels.  Although addressing 
issues such as neighbourhood safety and gang violence seems like a daunting task, requiring 
the collaboration between several national and local government departments and community 
forums, interim solutions, for instance tailored physical activity programmes within the 
community such as physical activity classes within community halls by lay health educators 
could be seen as a possible solution to increase physical activity participation in the 
respective community. This type of intervention will not only provide a safe environment for 
physical activity but it will also address social support issues, such as the desire to exercise 
with others and provide opportunities for socialization. Research has shown that 
multidisciplinary community activity programmes that take language use and acculturation 
into consideration can be successful in increasing physical activity participation (Abraido, 
Lanza, Chao & Florez, 2005; Evenson, Sarmiento & Ayala, 2004).  Apart from the 
environmental factors contributing to physical inactivity of the clients, personal factors such 
as low motivation to change a bad habit are also a major challenge for some of the clients.  It 
is very difficult to change a bad habit if you do not have the motivation and know-how to do 
so.  The clients‟ inability to set themselves reachable goals and stick to it could further 
underwrite their sedentary habits. 
 
Both physical inactivity and obesity contributes to insulin resistance, a critical component in 
the pathogenesis of type 2 diabetes mellitus (Bennett, 2000).  According to Ganong (2005) 
there is a linear relationship between body weight and insulin resistance.  Increased body 
weight, especially visceral fat, contributes to increased insulin resistance which has a 
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negative impact on glucose release from the liver as well as an associated decrease in glucose 
transport in adipose tissue.  Daily diet has an influence on weight, visceral obesity as well as 
insulin resistance.  Increased consumption of carbohydrates and animal fat leads to obesity, a 
risk factor of type 2 diabetes mellitus and its complications (Hu et al., 2001;  Meyer et al., 
2001).  Knowledge of the influence of specific food on diabetes management is crucial for 
good glycaemic control.  An alarming 80.30% of the participants had inadequate knowledge 
of diet and nutrition. Although no specific figures are available from other studies, several 
researchers reported that poor knowledge of diet and nutrition underwrites poor glycaemic 
control and the development of diabetic complications (Mokdad et al., 2001;   Liu et al., 
2000). Poor knowledge with regards to diet and nutrition is therefore a crucial element to 
address in any health promotion activity or strategy for individuals with diabetes mellitus.  It 
is assumed that improved knowledge will lead to improved glycaemic control and a decrease 
in complications associated with the disease. 
 
As for physical activity, the majority of the participants reported that they find it very 
difficult to follow a healthy eating plan.  Several reasons were given, i.e. living 
circumstances, work environment, financial constraints and other people‟s understanding of 
the disease. The results of the present study were similar to research from Ganiyu et al. 
(2013), Kahn et al. (2012) and Misra and Khurana (2008) that also reported the above-
mentioned challenges in following a healthy eating plan.  In the present study it was evident 
that the clients did not have the knowledge to substitute unhealthy food with healthier options 
of more or less the same price.  They were of the opinion that all healthy foods are expensive.  
The above findings emphasize the clients‟ involvement in unhealthy lifestyle behaviour and 
strong support for health promotion interventions that do not only promote the adoption and 
maintenance of a healthy lifestyle but also promote self-management techniques.  In addition, 
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the generic health promotion pamphlets will not be effective to convey all the information 
needed to adopt and maintain a healthy lifestyle. 
 
9.2.2 Patients’ beliefs and adherence to treatment 
Complications caused by ineffective management of type 2 diabetes mellitus leads to 
premature death globally (Diabetes SA, 2008).  Self-management is an essential part of 
diabetes care and Sarkar, Fisher and Schillinger (2006) advocate that self-efficacy, a person‟s 
confidence in their ability to perform certain health behaviours, plays a key role in which 
behaviour they will partake in.  In the present study, low levels of self-efficacy were found 
(mean = 31.56, SD=7.089) with males having significant lower self-efficacy scores (mean = 
27.45, SD = 5.260) than females (mean = 33.52, SD = 8.151, t = -2.245, p = .032).  This 
finding is different to that of Mostert Wentzel, Nel, Van Rooijen, Francis, Gibbs and Hacker 
et al. (2008) which reported similar levels of self-efficacy for male and female participants.   
Comparisons should nevertheless be made with caution as these studies differed 
methodologically. Mostert Wentzel et al. (2008) employed the 8-item IDEALL baseline 
questionnaire (Coyne & Smith, 1994) and the participants in their study were from diverse 
ethnicity groups.  In addition, the researchers had more or less the same frequency of male 
(49%) and female (51%) participants in their study.  The present study employed the scale 
from the Diabetes Care Profile (Fitzgerald et al., 1996), participants were predominantly from 
the Coloured population group and the majority of the participants were female (64.5%).  The 
findings are however a pointer to the fact that health promotion programmes should aim to 
increase self-efficacy of individuals.  This could result in better self-management, improved 
glycaemic control and the delay in the development of diabetic complications. 
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Based on the qualitative data, the challenges that clients face in their efforts to adhere to the 
care and management programme for diabetes can be classified in two groups: challenges 
related to the individual, i.e. cost of transport, cost of prescribed healthy food and monitoring 
of blood glucose while challenges related to the health care delivery system included poor 
organization, long waiting time and queues, unfriendly staff and meager care and 
management skills of health care professionals.  At the individual level, the prime challenge 
faced by almost all the clients with type 2 diabetes mellitus was the lack of finances for 
transport and purchasing of healthy prescribed food.  The challenge of lack of finance 
observed in the present study is consistent with observations made by Ganiya et al. (2013) in 
Botswana and Khan et al. (2012) in the Al Hasa district of Saudi Arabia where financial 
constraints was reported to play an important role in the quality of self-management of the 
disease.  The participants in the present study welcomed the suggestion that government 
should employ an incentive system such as food coupons to assist them in purchasing healthy 
food, i.e. sugar replacements and all kinds of vegetables. 
 
9.2.3 Health services 
Regarding diabetes care, a number of challenges related to the healthcare facility were 
mentioned.  Findings from both quantitative and qualitative data in the present study suggest 
that clients with type 2 diabetes mellitus‟ are not satisfied with the quality of care received at 
the primary health care facilities. Aspects in need of attention included:  waiting time in the 
clinic waiting room to see a health care professional, ease of getting information from clinic 
staff and clarity of instructions upon leaving.  Almost all the participants that responded to 
suggestions for improvement of services at the community health care centers were 
concerned about the shortage of staff, especially the availability of medical doctors and 
nursing staff.  It was also suggested that doctors spend more time per visit and that more 
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accurate instructions upon leaving and better feedback regarding results of blood tests are 
given.   
 
Lack of „personalised‟ care on the part of health care professionals may have a longtime 
impact on the perceptions of patients towards the service delivery.  Some of the clients in the 
present study were unhappy with the short consultation times as well as seldom seeing a 
medical doctor.  These concerns were also found in a study by De-Graft Aikins (2002) in 
Ghana where the researcher noted that the traditional medical hierarchy has an intimidating 
effect on the doctor-patient relationship.  The long waiting time in the clinic waiting room, 
sometimes more than two hours, was also stated to be a problem for the clients.  Some of 
them noted that this was a factor in their decision to miss their scheduled appointments.  This 
observation is consistent with those made by Wong, Tagawa, Hsieh, Shapiro, Boscardin and 
Ettner (2005) in their study in the United States of America where long waiting times at the 
clinic contributed to subsequent missed clinic appointments. 
 
The health care professionals shared the same sentiments as the clients with regards to lack of 
manpower and time and reported that the overarching challenge in the management of type 2 
diabetes mellitus is poverty.  Poverty contributes to so many aspects that impede the 
management of the disease.  Furthermore, lack of appropriate awareness programmes, 
clients‟ non-adherence to non-pharmacological management and the fact that experts in the 
field of health promotion are not part of the multidisciplinary team, made their task very 
difficult.   
 
Measuring patient satisfaction with health care services has been recognized as an important 
component in assessing service quality (Phaswana-Mafuya,  Davids, & Senekal, et al., 2011; 
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Ajayi, Olumide & Oyediran, 2005;  Andaleeb, 2001).  Patient perspectives about the level of 
care can result in feedback useful for promoting higher quality standards of patient care 
(Peltzer, 2009).  The South African Department of Health‟s policy on quality in health care 
(DOH, 2007) reiterates that public services need to respond to clients‟ requests and 
expectations.  It is of utmost importance that relevant authorities address the shortage of staff 
at primary health care facilities and oversee the implementation of health promotion 
programmes at the facilities as well as in the communities.  The feedback from patient 
satisfaction surveys could assist with improved prioritization and allocation of resources and 
it will also serve as a platform for providing better services to citizens. 
 
9.2.4 Health professionals’ prescribing practices 
While the world-wide epidemic of type 2 diabetes mellitus poses great challenges on health 
care providers, evidence suggests that strategies such as tight glycaemic, blood pressure and 
lipid control are needed to reduce the adverse effects of this debilitating disease (Young, 
Taylor, Friede, Hollis, Mason & Lee et al., 2005).  Most of the patients with diabetes obtain 
their medical care from primary health care facilities.  Algorithms for diabetes care exist, but 
it may be multifaceted and difficult for health care providers to follow it, given their patient 
load, time constraints, and diversity of patients seen.  Hence the quality of disease 
management often fails to achieve the predefined standards (Kim & Oh, 2003).  Findings 
from the present study shared the sentiments of Kim and Oh (2003) as the health care 
professionals reported that due to the high volume of patients per day, not enough time could 
be spent with each client, hence a negative impact on the quality of care given to the clients.  
Another concern of the health care professionals was that experts in health promotion are not 
involved in managing patients with diabetes.  This finding replicates a previous study by 
Ramaiya (2005) which noted that many health care professionals were not knowledgeable 
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about the nature of the health education they needed to provide to their patients at primary 
health care facilities in Tanzania.  It is thus evident that where a primary health care facility 
does not have the services of a permanently employed health care promoter, all health care 
professionals working at such a facility should receive training to do health education.   
 
Health care professionals‟ beliefs, attitudes and knowledge influence patients‟ adherence to 
the prescribed regimen (Puder & Keller, 2003).  The researchers also stated that many doctors 
consider type 2 diabetes mellitus to be a less serious disease.  This is of great concern as 
Dietrich (1996) found that if the doctor downplay the disease at the time of diagnosis, the 
patient tend to perceive their diabetes as not serious.  A study by Larme and associates on the 
attitudes of primary care providers toward diabetes revealed that most of the providers 
considered diabetes harder to treat than hypertension, angina, hyperlipidemia and arthritis 
(Larme & Pugh, 1998).  The in-depth interviews of their study further found that the 
clinicians doubt the efficacy of their treatment and their own abilities to carry it out.  
Negative attitudes of clinicians may counteract the efficacy of diabetes management as it 
could influence the patients‟ empowerment in diabetes self-management (Larme & Pugh, 
1998).  The findings of the present study are promising and in stark contrast to the above 
studies as the health care professionals had positive attitudes toward all five subscales of the 
DAS-3, namely the need for special training, seriousness of diabetes mellitus, value of tight 
control, psychosocial impact of diabetes mellitus and patient autonomy.    
 
Given the epidemic nature of type 2 diabetes mellitus and the benefits of physical activity in 
the management of the disease, physical activity should be a key therapeutic strategy for the 
diabetes care team. However, research has shown the promotion of physical activity in type 2 
diabetes mellitus management is generally inadequate.  The majority of people with type 2 
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diabetes mellitus are inactive and attempts to become more active are often met with failure 
(Kirk, Barnett & Mutrie, 2007).  In the present study results of the PAEI scale indicates that 
although most of the health care professionals (61.1%) discuss the topic of physical activity, 
the benefits thereof as well as giving advice on how to become more physical active, most of 
them seldom (55.6%) or never (11.1%) discuss the difficult situations patients might 
encounter or have in trying to become more physical active.  This is a concern as the 
identification of perceived barriers to physical activity participation and instruction on how to 
overcome them could considerably enhance adherence to physical activity (Kirk et al., 2007).  
Another finding of the present study indicates that most of the health care professionals never 
(61.1%) or seldom (16.7%) assist the clients with a written plan to become more physical 
active, including setting of achievable goals.  Goal setting and self-monitoring of progress are 
important sources of self-motivation.  Kirk et al. (2007) in their study found that setting 
realistic goals and providing examples of how other individuals with diabetes have changed 
their physical activity behaviour, increased the patients‟ self-efficacy, and hence their 
motivation to commence and adhere to a physical activity programme.  The above findings 
draw the attention to the need for the employment of a specialist in physical activity, a 
physiotherapist at each primary health care facility.  The physiotherapist should form part of 
the multidisciplinary team that see to clients with type 2 diabetes mellitus and specifically 
address their physical activity needs.  The physiotherapist could also implement a physical 
activity programme in the community. 
 
9.2.5 Policies on the prevention of type 2 diabetes mellitus and its complications 
A detailed review of both international and national policies was completed (Chapter 2).  
When considering the UK MRC framework, it becomes clear that understanding the policies 
guiding practice, is an important aspect in attempting to understand the problem.  The policy 
 
 
 
 
189 
 
guiding diabetes care in South Africa (SEMDSA) based on the policy used by the Canadian 
Diabetes Association, clearly address diabetes mellitus, with clear measurable outcomes.  In 
addition to the diagnostic criteria outlined, physical activity and nutritional therapy guidelines 
are clearly described in this policy.  So the question arises whether the policy is translated 
into action?  On close examination of the policy guiding practice in the Western Cape 
however, it is concerning to note that the local policy on diabetes care is not including 
specific measurable outcomes for diagnosis and management of diabetes mellitus, as 
indicated in the national policy.  The implementation of the policies is also questionable.  Are 
adequate measures taken to ensure the implementation of policies?  When one consider the 
low levels of physical activity and poor knowledge with regards to diet and nutrition, the 
translation of policy into practice becomes questionable.  
 
9.2.6 Social context 
Many societal impediments such as poor education, illiteracy and low socioeconomic rank 
also contributes to the diabetic pandemic (Levitt, 2008;  Rabi et al., 2006). Apart from self-
efficacy being a key component of effective self-management, previous studies highlighted 
the role of social support in the management of diabetes.  Westaway, Seager, Rheeder and 
Van Zyl (2005) reported that widowed women experienced more difficulties with diabetes 
management and care as a consequence of less emotional support while Samuel-Hodge, 
Headen, Skelly, Ingram, Keyserling and Jackson et al. (2000) argued that a family-centered 
approach is more effective in diabetes self-care.  These findings are echoed by Nagelkerk, 
Reick and Meengs (2006) and DiMatteo (2004) who have shown that support from a spouse 
are associated with low levels of depression, higher motivation to adhere to treatment and a 
greater self-efficacy regarding the treatment regimen.  In the present study, males scored 
significantly higher than females in all the statements regarding support received from family 
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and friends.  This could be a contributing factor to the lower self-efficacy scores of males in 
the present study, as they could rely too much on their family and friends to assist them in the 
management of their disease. 
 
9.2.7 Conclusion 
The first phase of the study, i.e. to gain an understanding of the problem of diabetes mellitus, 
drew largely on the Socio-Ecological Model (SEM) (McLeroy et al., 1988) that outlines 
multiple levels of influences that determines behaviours and emphasizes interdependence of 
these levels, which interact to influence diabetes care and management strategies. According 
to Lopez-Class and Jurkowski (2010) the multiple levels include: 
 intrapersonal factors, such as knowledge, attitudes and skills related to diabetes 
management;  
 interpersonal processes such as social support that influence behaviour both 
positively or negatively;   
 institutional-level influences such as the health care facilities‟ impact on health care 
experiences (policies, clinic hours, waiting time, language use, health care 
professionals‟ guidance on self-management) 
 community-level influences such as location of health care facility, access to healthy 
food, places to safely engage in physical activity; and 
 public policy-level which includes policies on a local and national level.  
 
With the SEM as the theoretical and conceptual backdrop to the first phase, it is highlighted 
that apart from individual factors such as self-efficacy and knowledge, detailed attention must 
be paid to the role of the social context, i.e. community, institutional and organizational 
factors‟ influence on diabetes care and management practices.  The implication of these 
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findings is that the social environment carries both the potential to underpin poor care and 
management but also carries the potential to ameliorate unhealthy lifestyles and to support 
the adoption of healthy lifestyle and provision of adequate care and management of the 
disease. From the perspective of the SEM, the major obstacle to good care and management 
of diabetes is the lack of health promotion programmes at both community and institutional 
levels that could empower clients with type 2 diabetes mellitus to take responsibility of their 
health through proper self-management strategies. It is thus clear that unless health promotion 
is directed to the entire at-risk audience and the larger communities in which the audience is 
ingrained, success in changing individuals lifestyle behaviour and effecting sustained 
behaviour change will be inadequate. 
 
9.3  THE INTERVENTION 
According to the United Kingdom MRC framework (MRC, 2000) the development of an 
intervention is the most challenging part in determining the effectiveness of a programme.  It 
is well known that type 2 diabetes mellitus is caused by more than one behavioural risk factor 
and that these risk factors co-occur.  Most health promotion interventions focus on a single 
behavioural risk factor at a time.  There is thus an unrelenting need for interventions that can 
effectively address multiple risk factors (Prochaska, Nigg, Spring, Velicer & Procshaka, 
2010;  Prochaska, Velicer, Nick & Prochaska, 2008;  Goldstein, Whitlock & DePeu, 2004). 
 
In response to the concerns regarding the lack of knowledge, poor self-efficacy and unhealthy 
lifestyle of clients with type 2 diabetes mellitus, a health promotion intervention was 
developed to address aspects that increased the risk of poor self-management and hence the 
development of complications in clients with type 2 diabetes mellitus from an urban 
community.  Several steps were taken in the development of a health promotion programme 
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for clients with type 2 diabetes mellitus.  Firstly, literature regarding diabetes self-
management techniques and different strategies to deliver health promotion programmes 
were reviewed to gain insight into the best evidence-based practices.  The outcome of this 
was clearly outlined in Chapter 2 under 2.7.  Secondly, data was analysed from phase 1 
(outlined in Chapter 4) and phase 2 (outlined in Chapter 5) and informed the design phase of 
the health promotion programme.  Lastly, consensus on the content of the health promotion 
programme was reached with a Delphi study (outlined in Chapter 6).  All the aforementioned 
phases contribute to the theoretical (preclinical) and modelling (Phase 1) phases of the UK 
MRC framework (see Figure 9.1), as outlined by Murchie, Hannaford, Wyke, Nicolson and 
Campbell (2007).   
 
  
 
 
 
 
 
 
 
 
 
Figure 9.1  The MRC framework for design and evaluation of complex interventions   
                    (Murchie et al., 2007) 
 
In addition, the acceptability of the intervention in a primary health care setting was assessed.  
In real-life settings health interventions are normally delivered by staff members;  hence the 
requirement of feasible and flexible interventions, compatible with the functioning of the 
health care facility (Jansen, Haveman-Nies, Duijzer, Beek, Hiddink & Feskens, 2013). A 
workshop was conducted for the health care professionals of the CHC prior to the 
implementation of the intervention to consider their suggestions regarding the 
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implementation process and the content of the intervention.  Several researchers pointed out 
that adaptation decisions should be made collectively by both the developers of the 
intervention and stakeholders in the facility where the intervention will be implemented (Lee, 
Altschul & Mowbray, 2008;  Murchie et al., 2007;  McKleroy, Galbraith, Cummings, Jones, 
Harshbarger & Collins et al., 2006).  The present study thus add to the body of knowledge of 
this process as only a few studies regarding such joint decision making could be found to date 
(Gray, Allan, Murchie, Browne, Hall & Hubbard et al., 2013; Muchie et al., 2007).  The 
study therefore provided the stakeholders (health care professionals at the selected CHC) with 
sufficient information to decide whether the intervention can be done and whether it would 
benefit the anticipated users (Castro & Mylopoulos, 2002). This process assisted with the 
„buy in‟ of the health care professionals in the implementation of a health promotion 
intervention at the CHC. 
 
9.4  EFFECTIVENESS OF THE INTERVENTION 
The implementation of the intervention draws upon the second phase of the UK MRC 
framework, namely the exploratory trial (Murchie et al., 2007).  When determining the 
effectiveness of an intervention, convincing evidence of the effectiveness or the lack thereof 
should be provided, as reiterated by the UK MRC framework (2000).  As indicated earlier in 
this thesis, the intervention must engage the target group and affect pathways amenable to 
change. The final phase of the study therefore aimed to objectively determine the 
effectiveness of a developed health promotion programme for clients with type 2 diabetes 
mellitus. In addition to the pre-test post-test data, facilitators of the programme kept record of 
recruitment of clients for the programme, dropout and reasons for dropout as this also formed 
part of judgement regarding effectiveness of the implemented programme. 
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Although participation of people from lower socio-economic status is often inhibited by 
barriers such as lack of transportation, lack of money or child care issues (Cabral, Napoles-
Springer, Miike, McMillan, Sison & Wrensch et al., 2003), the retention rate of this study 
(88.2%) is consistent with other studies from developing countries‟ retention rates of 80% to 
90% (Collins-McNeil, Edwars, Batch, Benbow, MsDougald & Sharpe, 2012; Van Rooijen et 
al., 2010;  Vincent et al., 2007;  Brown, Blozis, Kouzekanani, Garcia, Winchell & Hanis, 
2005;  Lorig, Ritter & Jacquez, 2005).  The high retention rate of the present study contribute 
to the strength of the study. 
 
A primary objective was to evaluate the effectiveness of the health promotion programme on 
physiological outcome measures, diabetes-related knowledge, levels of physical activity and 
self-efficacy, which will be discussed below.   
 
9.4.1 Effect on physiological outcome measures 
The findings from the present study indicated that the intervention implemented had 
statistically significant effects on random blood glucose (HGT), weight, BMI and systolic 
blood pressure.  The mean decrease in blood glucose (HGT) was 0.49.  Similar findings 
were obtained in a study by Vincent et al. (2007) that reported a mean decrease of 0.46, 
although the HGT measurement was taken at 12 weeks and not at 6 weeks as in the present 
study.   A smaller mean decrease of 0.3 in HGT was found for the intervention group at four 
months in a study conducted by Deakin et al. (2006).  Although a large effect size was 
reported after six-weeks implementation, the participants in the present study did not reach 
the target of <7.0 mmol/ℓ, as recommended by the 2102 SEMDSA guidelines for the 
management of type 2 diabetes mellitus (mean score of 7.57; SD=1.10).  The results is 
promising as research indicated that even a small change in the blood glucose levels of 
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patients could lead to a delay in the development of diabetic complications (De Vries, 2011;  
Walker, 2008).  
 
A statistical significant result was obtained for systolic blood pressure (SBP) with a mean 
decrease of 5.93mmHg (95% CI = 3.678 – 8.189). This finding is in line with a study by 
Deakin et al. (2006) who reported a mean decrease of 4.9mmHg at four months for the 
intervention group.  Although the finding of the present study is less than the mean change of 
9mmHg in a study of Collins-McNeil et al. (2012), a study  by Whelton, He, Appel, Cutler, 
Haves and Kotchen et al., (2002) has shown that in the general population, a reduction in 
SBP as small as 5mmHg can lead to a 14% reduction in mortality due to stroke, 9% reduction 
in mortality due to coronary heart disease and a 7% decrease in all-cause mortality. 
 
The mean decrease in weight and BMI after six weeks was 1.433kg and 0.51 respectively.  
These results are consistent with findings from other studies (Vincent et al., 2007;  Brown, 
Garcia, Kouzekanani & Hanis, 2002;  Norris, Engelgau & Narayan, 2001), although the 
duration of the interventions differ. A recent church-based culturally targeted diabetes self-
management education intervention by Collins-McNeil (2012) reported minimal change in 
weight and BMI after the 12-week intervention.  Deakin et al. (2006), in their application of 
the diabetes X-PERT programme, also reported a small weight loss of 0.5kg after four 
months.  The dissimilarity in findings could be attributed to difference in content of the 
intervention, different teaching styles and motivation of patients to adopt a healthy lifestyle. 
 
9.4.2  Effect on diabetes-related knowledge  
As highlighted earlier, limited knowledge about diabetes could lead to unhealthy lifestyles 
and the development of diabetic complications among clients with type 2 diabetes. In 
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addition, improved knowledge leads to improved self-efficacy and diabetes self-management. 
The present study suggests that the health promotion intervention improved diabetes-related 
knowledge. Thus, with increasing knowledge, the clients have more potential to make the 
necessary lifestyle change and improve their diabetes self-management (Abdo & Mohamed, 
2010;  Vincent et al., 2007;  Adolfsson et al., 2007). 
 
The intervention was deemed effective for improvement of knowledge. The average score for 
overall knowledge of diet increased significantly from 48.75% pre-intervention to 82.50% 
post-intervention.  The results of the present study compares well with research conducted in 
both developed and developing countries, although the increase in the present study was 
much higher (Van Rooijen et al., 2010; Abdo & Mohamed, 2010;  Vincent et al., 2007;  
Adolfsson et al., 2007; Bardaran et al., 2006).  In addition, the effect on the stage of change 
for diet was clinically significant as two thirds of the participants were in the contemplation 
and preparation phase before the intervention.  All the participants (100%) were in the action 
phase post-intervention.  A possible explanation for the big increase might be the „Hawthorne 
effect‟.  This refers to the effect of being in the study might influenced the clients‟ behaviour.  
The participants could have felt the need to create a good impression; hence they became 
more interested in the topic because the researcher took an interest in them.  In addition, the 
present study was implemented for six (6) weeks only, whereas the duration of the above-
mentioned studies ranged between 12 weeks and 9 months. Knowledge about diabetes is 
foundational for self-management; hence the improvement is knowledge scores had clinical 
as well as statistical significance.  
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9.4.3  Effect on levels of physical activity 
Physical activity became widely recognized as a key health behaviour, associated with 
reduced morbidity and mortality of chronic diseases of lifestyle such as hypertension and 
type 2 diabetes (Martinson et al., 2001;  Prat et al., 2000) and diabetic complications (Gill & 
Cooper, 2008; Kriska et al., 2003).  In addition, physical activity, has been shown to improve 
glucose tolerance (WHO, 2003;  Boule et al., 2001) and insulin sensitivity (Irwin et al., 
2000),  reduce the use of diabetic medication, as well as assisting with weight loss and 
decreasing hypertension and complications of diabetes mellitus (Willey & Singh, 2003). 
 
There was a statistical significant increase in the moderate and overall physical activity of the 
participants. The results are promising as a meta-analysis by Thomas et al. (2006) showed 
that exercise significantly improved glycaemic control and reduced visceral adipose tissue 
and plasma triglycerides, even without weight loss. Snowling and Hopkins (2006) and Sigal 
et al. (2007) noted that the greatest reduction in HbA1c was observed when aerobic and 
strengthening exercises were both included in the intervention. Therefore, the inclusion of 
aerobic and strengthening exercises in the intervention of the present study.  In addition, the 
effect of the intervention on the stage of change for physical activity was clinical significant 
as none of the participants were in the pre-contemplation and contemplation stages post-
intervention.  This finding is promising as research has shown that individuals in the 
preparation and action phases are more likely to gain health benefits from exercise (Garber, 
Allsworth, Marcus, Hesser & Lapane, 2008). 
 
9.4.4  Effect on self-efficacy 
The substantial role of self-efficacy in behaviour has been emphasized strongly in literature. 
Bandura (1977) affirms that individuals with self-efficacy are aware of the fact that they can 
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achieve positive results of behaviour when they apply the right skills. Sarkar et al. (2006) 
asserted that higher self-efficacy is linked to better glycaemic control and self-management in 
patients with diabetes. The mean increase in self-efficacy was 10.30 with a pre-intervention 
mean score of 31.56 (SD = 7.809) and 41.50 (SD = 3.721) after the implementation of the 
intervention.  Findings from the present study is in contrast to that of Sarkar et al. (2006)  
which reported fair self-efficacy levels in clients with type 2 diabetes mellitus. The finding is 
consistent with studies by Vincent et al. (2007) and Deakin et al. (2006) that found a 
significant increase in self-efficacy after implementation of an intervention.  The results of 
the present study is therefore encouraging as research reiterate the importance of self-efficacy 
as a contributing factor to diabetes self-management and good glycaemic control; hence the 
delay in the development of diabetic complications. 
 
9.5 CONCLUSION 
To conclude the successes of the health promotion intervention, the lessons learnt and the 
challenges experienced will be outlined.  
The prevalence of poor glycaemic control among urban clients with type 2 diabetes mellitus 
from primary health care facilities is high and many factors associated with these included 
poor diabetes-related knowledge, low self-efficacy and poor self-management. Thus far, little 
is being done in primary health care facilities to improve glycaemic control and prevent the 
development of diabetic complications among the clients and the current study was the first 
health promotion intervention for type 2 diabetes implemented in a primary health care 
facility in the Cape Metropolitan district of the Western Cape. To respond to this need, a 
health promotion programme was developed based on the United Kingdom Medical Research 
Council framework and implemented by the researcher through interactive educational 
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sessions which reached a group of 30 clients with type 2 diabetes mellitus. To a large extent 
the health promotion intervention has shown to be a promising and effective approach to 
increase knowledge, self-efficacy and self-management strategies needed to curb the burden 
of this debilitating disease. The intervention has shown a remarkable increase in diabetes 
knowledge, self-efficacy to manage their disease and the adoption of a healthier lifestyle. The 
strengths of the present study could justify widespread implementation the health promotion 
intervention in primary health care facilities. Lessons learned from the present study are 
summarized below to inform implementation of the intervention in all primary health care 
facilities in South Africa. 
 Firstly, the intervention was well received and supported by the health care 
professionals of the CHC were it was implemented.  The clients were also very 
positive about the intervention as none of them ever attended structured, interactive 
educational sessions regarding diabetes.  It is important for the clients, their family, 
the community, health care professionals working at the primary health care facilities 
and stakeholders of the Department of Health to buy into the programme to assure 
long-term sustainability. 
 Secondly, culturally-specific health promotion interventions are needed to be 
implemented not only at the health care facilities, but also in the community.  This 
could assure that more people with diabetes are reached.  There is need for 
government to provide funding to implement the programme in the communities. 
 Lastly, the results of this study should dispel the use of generic information 
pamphlets, i.e. regarding diet and exercise for instance. Each client with diabetes 
should be seen by a dietician and physiotherapist for advice specifically designed for 
them regarding their diet and physical activity participation respectively.  To boost 
unhealthy behavior in the clients, facility- or community-based health promotion 
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programmes should be offered to further promote knowledge, self-efficacy and self-
management skills.   
However, a number of challenges were encountered during the implementation of the 
intervention which could have affected the outcome of study: 
 Firstly, it was very difficult to recruit participants for the implementation of the 
intervention due to outdated contact details on patient folders.  Therefore the 
recruitment period was prolonged as clients could not be reached telephonically.  It is 
suggested that patient contact details be updated regularly. 
 Secondly, the availability of a suitable venue at the CHC was a concern.  As no 
specific venue was allocated for the duration of the implementation of the 
intervention, the weekly sessions did not start on time.   
 
The relevance of implementing a health promotion intervention in primary health care 
settings is gaining recognition. The constraints highlighted above could assist the future 
implementation of the intervention. 
 
9.6 RECOMMENDATIONS 
Based on the lessons learned from this study, the following recommendations are made for 
various stakeholders involved in health promotion for type 2 diabetes mellitus:  
Government  
 There is an urgent need for health promotion programmes for clients with type 2 
diabetes mellitus at primary health care facilities and communities of urban areas. 
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 The current provincial policy for the management of type 2 diabetes mellitus should 
be reviewed and replicate the national 2012 SEMDSA Guideline for the Management 
of Type 2 Diabetes policy. 
 Clients with type 2 diabetes mellitus from urban areas at risk of developing diabetic 
complications (clients with poor glycaemic control and co-morbidities) should have 
access to their own blood glucose monitors to test their blood glucose daily.   
 The safety and security in neighbourhoods should be addressed as this could 
contribute to the limited exercise people are participating in. 
 The use of food coupons as incentive for those individuals that efficaciously maintain 
glycaemic control and their goal weight should be considered in lower socio-
economic communities. 
 Non-governmental organisations, particularly those working on chronic disease of 
lifestyle awareness projects can reach as many people in South Africa with diabetic 
health promotion programmes if they receive financial and administrative support 
from the government. 
 In order to alleviate the current diabetes epidemic in people, proven health promotion  
interventions must be given increasing attention. 
 
Primary Health Care Facilities 
 The existing provincial policy guidelines for the management of type 2 diabetes 
mellitus in the Western Cape should be reviewed to incorporate aspects form the 
national policy, as mentioned above.  Specific algorithms for the diagnosis and 
management of type 2 diabetes mellitus should be enforced and implemented in every 
primary health care facility.   
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 Facility- and community-based health promotion programmes should be implemented 
in the communities to enhance self-management skills of clients with type 2 diabetes 
mellitus.   
 Clients should be empowered to take control of their health and prevent the 
development of diabetic complications.   
 To achieve the best results, there must be coordinated activities between the health 
care facilities and Department of Health (Government) to provide proven services to 
clients with type 2 diabetes mellitus. 
 It is recommended that all primary care facilities should have a specific allocated 
venue to accommodate for health promotion activities (sessions for small groups) 
concerning any health condition. 
 The health promotion intervention must engage family members of clients with type 2 
diabetes mellitus as well as the community to strengthen participation and adherence 
to management; hence decreasing the development of diabetic complications.  
 
Researchers 
 Future research should employ randomized controlled trials (RCT) with a large 
sample, involving both urban and rural populations. 
 The sample for this study was predominantly from one ethnic group.  It was therefore 
difficult to understand lifestyle patterns and management strategies along ethnic 
differences. Research is needed to better understand the effect of ethnic differences on 
the relationship between poor glycaemic control and factors that increase the risk of 
developing diabetic complications among people with type 2 diabetes mellitus.   
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 Researchers must collaborate with relevant stakeholders (e.g. government, 
community, NGOs, health care facilities) during the planning and design stage to 
facilitate effective implementation of the programme. 
 The effect of the intervention should be assessed six (6) and 12 months post-
intervention to assess adherence. 
 Finally, the findings of evaluation should be made available to relevant stakeholder by 
publishing it in relevant journals and conference presentations. 
9.7 LIMITATIONS OF THE STUDY 
The findings of the present study should be interpreted in the light of the following 
limitations: 
 Data were based on self-report, thus it is open to desirability bias where participants 
either over-estimate or under-estimate their true physical activity behaviour for 
instance.  There was however sufficient evidence that such measures are reliable and 
valid (Craig et al., 2003;  Woodward et al., 2000;  Fitzgerald et al., 1998;  Fitzgerald 
et al., 1996). 
 Data were analyzed cross-sectionally.  Consequently the results do not follow a 
causative model between the variables under investigation.  The inferences from this 
thesis lends little insight to predict, explain or verify the results with regarding the 
observed correlation between adherence and the trait emotional intelligence. 
 Although the baseline data of the study were collected from six (6) randomly selected 
CHCs in the Cape Metropolitan district of the Western Cape, the implementation 
phase of the intervention took place at one randomly selected CHC.  The sample of 
the intervention study was relatively homogenous and may not be representative of 
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the general population of individuals with type 2 diabetes mellitus.  Therefore 
generalization of the findings to other areas is limited. 
 The participants for the intervention of the study were selected through non-random 
sampling technique, which limits any strong interpretation of the results.   
 In addition, the sample size for the implementation phase of the study was relatively 
small and had no control group.   
 Lastly, the internal validity of the research constituting the various phases of this 
thesis is limited to the degree to which confounding variables can be controlled.  
Many other variables may explain some of the variability between measured levels of 
knowledge and self-efficacy scores. 
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